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CLAIMS 



(57) [Claim(s)] 

[Claim 1] As opposed to activity/rest schedule which takes a test subject the thing of the 
conventional sleeping hours worked in the part at least by changing a test subject's current 
endogenous diurnal rhythm into a desired condition The step which is the approach of 
promoting this test subject's physiological adaptation, and determines the physiological 
marker of this test subject's current endogenous diurnal rhythm, Based on the step which 
determines the property of the endogenous diurnal rhythm of a request of this test subject, or 
a mathematical method or the experiential approach, it is related with the physiological 
marker of this test subject's current diurnal rhythm. The step which chooses at least 1 time of 
the suitable time amount episode which gives the luminous stimulus equipped with a 
darkness pulse by the pulse of 1 times or more of a bright light, and request in order to correct 
the request of this test subject of a current endogenous diurnal rhythm, The approach 
equipped with the step which gives a darkness pulse by the luminous stimulus of a bright 
light, and request into the this chosen time amount episode or two or more episode in order to 
attain the endogenous diurnal rhythm of a request of this test subject. 

[Claim 2] The approach according to claim 1 that said luminous stimulus is further equipped 
with the period of the usual indoor light. 

[Claim 3] The approach according to claim 1 which said suitable time amount episode or two 
or more suitable episode generate in the activity part of said test subject's activity/rest 
schedule. 

[Claim 4] The approach according to claim 3 by which this test subject is exposed to said 
stimulus just before the sleeping time amount of a request of this test subject in order to delay 
said test subject's current endogenous diurnal rhythm. 

[Claim 5] The approach according to claim 3 by which this test subject isexposed to said 
stimulus just behind the rising time amount of a request of this test subject in order to bring 
forward said test subject's current endogenous diurnal rhythm. 

[Claim 6] The approach according to claim 1 said bright luminous stimulus contains the light 
of the reinforcement exceeding 2,500 luxs. 

[Claim 7] The approach according to claim 1 said bright luminous stimulus contains light 
with a reinforcement of 1 00,000 luxs or less. 

[Claim 8] The approach according to claim 6 said optical reinforcement is the value of the 
location near said test subject's retina. 

[Claim 9] The approach according to claim 1 that said step which determines the 
physiological marker of said test subject's current endogenous diurnal rhythm is characterized 
by using criteria data. 

[Claim 10] In order to correct a test subject's diurnal rhythm to a desired condition, by the 



pulse of a bright light, and request A darkness pulse, The input means which is equipment for 
specifying the optimal irritation therapy substantially, and is made as [ input / the timing data 
before a user stimulating ], The calculation means currently made as [ determine / the 
property of this test subject's endogenous diurnal rhythm ] from the timing data before this 
stimulus using criteria phase data, Have the oscillator simulation means of Juan Dear Paul for 
modeling this test subject's current diurnal rhythm as a solution of the Juan Dear Paul 
differential equation. The modeling means which is made as [ calculate / substantially / a 
darkness pulse / by the pulse of a bright light, and request / the optimal period and valid 
time ] and which is connected to this calculation means, The output means which is made as 
[ output / substantially / the optimal period and valid time ] from this modeling means and 
which is connected to this modeling means, Equipment equipped with the application means 
currently made as [ give / this test subject / during the time amount outputted by the output 
means, and a period / a stimulus ]. 

[Claim 11] Equipment according to claim 10 with which said application means includes said 
light source of equipment and one. 

[Claim 12] Equipment according to claim 10 said whose calculation means is computer 
processing equipment. 

[Claim 13] Equipment according to claim 1 1 said whose light source is a fluorescent lamp. 
[Claim 14] In order to correct a test subject's diurnal rhythm to a desired condition, by the 
pulse of a bright light, and request A darkness pulse, The input means which is equipment for 
specifying the optimal irritation therapy substantially, and is made as [ input / the timing data 
before a user stimulating ], The calculation means currently made as [ determine / the 
property of this test subject's endogenous diurnal rhythm ] from the timing data before this 
stimulus using criteria phase data, The modeling means which is made as [ calculate / 
substantially / a darkness pulse / by the pulse of a bright light and a request equipped with the 
phase and amplitude response curve storage means which were acquired experientially / the 
optimal period and valid time ] and which is connected to this calculation means, The output 
means which is made as [ output / substantially / the optimal period and valid time ] from this 
modeling means and which is connected to this modeling means, Equipment equipped with 
the application means currently made as [ give / this test subject / during the time amount 
outputted by the output means, and a period / a stimulus ]. 

[Claim 15] Equipment according to claim 14 with which said application means includes said 
light source of equipment and one. 

[Claim 16] Equipment according to claim 14 said whose calculation means is computer 
processing equipment. 

[Claim 1 7] Equipment according to claim 1 5 said whose light source is a fluorescent lamp. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Technical field of background 1 . invention of invention This invention relates to the approach 
and equipment for calculating a human diurnal rhythm (cycle) and changing it. It is related 
with the approach and equipment which are changed to the phase and amplitude of a request 
of a human diurnal rhythm in more detail using exposure to Akimitsu (bright light) set 
beforehand, and exposure to the dark (black) period planned preferably. 
2. Related technique It is known for the technical field concerned that versatility is 
physiological, that Homo sapiens is cognitive, and that a ****(Sun.) period is shown in an 
aggressive function. The period is driven by the diurnal rhythm pace maker located in the 
physiological clock of endoecism, or a brain, and is not the mere passive response to change 
of a periodic environment. It is known that Homo sapiens shows cautions of various extent to 
an occurrence, an action (performance), and a disposition (inclination) with a phase with each 
various diurnal rhythms. 

the time of Homo sapiens working and the optimal time amount in a diurnal rhythm are 
boiled occasionally, are carried out, and have not agreed. For example, those who cross and 
travel the meridian usually experience the condition of being called "jet lag (jet lag)." This 
condition occurs, when the physiological diurnal rhythm of a traveler's endoecism is not in 
agreement with the geographical time amount of his arrival ground. The traveler who moves 
east from the west cannot sleep with an arrival background till midnight, but often has 
experience that it is difficult to get up on time in the morning according to it. Similarly, those 
who travel west from the east become sleepy often evening early, and experience the 
inclination which wakes up earlier than the suitable time amount in the arrival ground. A 
desired activity-rest period is overdue with the physiological period of a traveler's endoecism 
(or it progresses). When a traveler crosses the time zone of 3 - 4 hours or more, in especially 
crossing east from the west, a symptom gets worse further and it prolongs it. A Homo sapiens 
diurnal rhythm pace maker's original period is one longer (being a healthy young man 24.3 - 
25.0 hours) than 24 hours, and the travel of the east from the west is more difficult for it than 
the travel from the east to the west. Therefore, if there is no signal of environmental 
alignment, a pace maker's phase location is in the inclination which shifts to later time 
amount (that is, it is equivalent to traveling about one time zone west in two days). When 
insomnia relevant to a jet lag is not made by sleep during a travel of a traveler, since a 
traveler can sleep easily in respect of [ any ] a diurnal rhythm as a result of deprivation of this 
sleep, it may be postponed for 2 or 3 days. However, the essence of the diurnal rhythm of a 
jet lag is usually indicated to be the nocturnal insomnia which occurs two - three days after 
after arrival by the lethargy of superfluous day ranges. 

Similarly, people required to work at Nighttime, such as a factory worker, health care 
professionals, a policeman, and a public-utilities pursuer, experience a time inequality 
between the activity to which they are going to carry out, and the physiological capacity for 
performing such an activity. Such "a shift worker (shift work person)" has experience in 
which it cannot sleep deeply at their non-working hour. The mismatching during the working 
hour of Nighttime set as the diurnal rhythm phase of this endoecism (misalignment) appears 
as increase of the sleepiness in the early morning of 3:00-7:00, when habitual waking time 
amount is set to 7:00-8:00 again (such time amount will change, if habitual waking time 
amount differs). There is a slot of a large majority of men's diurnal rhythm within these time 
amount limit, and it has suggested that the wariness over their incident or error is min there, 
and the inclination to commit accident and incorrect ** is max. Subsequently, these laborers 



experience sleep difficulty at corresponding daytime, after this also originates in the 
mismatching of a diurnal rhythm and they perform Nighttime labor for it. Consequently, 
sleep is taken and the problem about the following carefulness and following action in a shift 
of night gets worse further, for example, in those who supervise the process of the plant 
which operates by the laborers of a physic field, or the nuclear force, the fall of such 
carefulness causes a miserable result (and it has already invited) „**********, 
Two different attempts are already made to the fall of the safety in the harmful effect and the 
shift service activity of a shift service schedule which are already exerted on a shift work 
person's action (performance), [which one is an approach mainly used in Europe, and is the 
approach of employing laborers with little amplitude of a temperature period as shift work by 
report that adaptation to the rotation of a shift work schedule is easy for the person with the 
small amplitude of a temperature period — Rhine Berg et al. (A. Reinburg, "Circadian 
Rhythm Amplitude and Individual Ability to Adjust to Shift Work" Ergonomics, 
Vol. 21(1978) pp.763-766 reference].) The 2nd approach is applying the principle of a diurnal 
rhythm to a service schedule plan [Zeiss Ra et al. (C. A.Czeisler) "Rotating Shift Work 
Schedule That Disrupt Sleep Are Improved by Applying Circadian Principles" Science 
Vol.210(1980) pp.1264 -1276 reference]. 

There are abnormalities of various classes among the abnormalities relevant to the sleep 
considered to relate to the mismatching of the diurnal rhythm of endoecism, and an 
exogenous activity-rest period which may be discovered. For example, elderly people often 
move forward to time amount with an endoecism diurnal rhythm pace maker's early phase 
(advance), memorize the fatigue and fatigue to time amount early in the evening, and have an 
experience to which a twist also tends to wake up spontaneously at an early stage till then. In 
many elderly people, the amplitude of the endoecism factor of a temperature period becomes 
small, and it suggests that a diurnal rhythm pace maker's output is decreasing this with ageing. 
This may be participating in the nap in the daytime and the increase of both waking of night it 
is reported that elderly people are. 

Other abnormalities in a sleep schedule which cannot be completely determined by age, for 
example, the insomnia by delay of a sleep phase, are known. The onset of an abnormality of a 
certain kind, for example, depression, may be induced by the mismatching of the diurnal 
rhythm of endoecism, and an exogenous activity-rest period at the last. 
In order to correct the abnormalities in the above-mentioned phase and above-mentioned 
amplitude of a diurnal rhythm system, approaches various until now were tried. It is the 
purpose to enable it to adjust quickly at the "arrival" ground or time amount the phase 
mismatching of activity valence, such as a time difference traveler and a shift work person, or 
in not aligning. As the activity-rest (sleep-recovery) period of a request of a diurnal rhythm is 
made to agree in the case of the phase mismatching which is not activity valence, such as 
insomnia by advanced [ of a diurnal rhythm phase ] or the delay of a sleep phase relevant to 
age, quick and adjusting to stability are the purposes about a diurnal rhythm. Various phase 
shift methods of these existing include a special meal, a drug, movement, or direct actuation 
of a sleep-recovery period. From various reasons, those techniques are not accepted to be 
practical things by various reasons for being a side effect, activation being an impossibility, 
and/or being only invalid. There was no approach of shifting a diurnal rhythm quickly and 
effectively till today. 

Other researchers have shifted the human phase using light. At first, Homo sapiens was 
considered to be the exceptional existence in which light cannot serve as a means to align the 
diurnal rhythm of endoecism the period of an external environment, and directly in the 
animal kingdom. Although the research considered that a Homo sapiens diurnal rhythm 



reacts to it was made when time amount was defined and light was applied behind, the 
researcher who is going to measure the effect of the light to a Homo sapiens diurnal rhythm 
had trouble by lack of an exact means to calculate a Homo sapiens test subject's specific 
diurnal rhythm phase and amplitude reset capacity. Since a test subject's phase and amplitude 
before and after a series of optical exposure experiments were quickly unreckonable, the 
researcher could not evaluate effectiveness of these light application correctly. 
Therefore, to design the approach of calculating considerably the effect a specific stimulus 
affects a Homo sapiens diurnal rhythm and the amplitude for a short time is desired. The 
effect of various optical exposure could be correctly measured by such exact and effective a 
diurnal rhythm and the amplitude calculating method. 

The phase shift effectiveness calculating method of the specific stimulus to the diurnal 
rhythm of the lower animals in the first stage includes creation of the temporary structure 
which was developed in the early experiment conducted by Hastings (Hastings) and SUINII 
(Sweeney), DEKOSEI et al. (DeCoursey), PITTENDORIFU and others (Pittendrigh) and 
which is called a phase response curve (PRC). SHIZAI slur (Czeisler), Chronotherapy: M reset 
of diurnal rhythm clock of insomnia test subject by delay of sleep phase" Sleep, 4 volume 
No.l (1981), and ppl-21 reference. REUI et al. (Lewy), "use:phase response curve of 
Akimitsu in time amount biological sleep and therapy to abnormalities of temper" 
Psychopharmacology Bulletin, 19 volumes, No.3 (1983), ppl-21 reference. PRC is based on 
the early research which makes a nocturnal animal pass in perfect darkness during an 
experiment period in fact even if that is not right. In perfect darkness, since it does not have 
the means "will be reset" on geophysical the 1 st of 24 hours, a circadian rhythm is in the 
condition of a "free run." Therefore, such an experimental result is a complicated optical 
exposure schedule, and is effective only within measurement of the effectiveness of bringing 
about the phase shift and amplitude change in the physiological diurnal rhythm of Homo 
sapiens endoecism rather than it consists of Akimitsu, the usual indoor light, and darkness. 
Moreover, Homo sapiens does not actually spend time amount several weeks in the situation 
divided strictly according to the Akimitsu event put occasionally. 

It turned out that a human core temperature changes with diurnal rhythms. By gazing at the 
man in the condition of having been isolated from the signal (a time queue or zeitgebers) of 
the period for 30 days, and all external time amount, the researcher observed in order to 
distinguish core temperature from the long term trend of the slot of a temperature period. The 
period of an individual "free-running" cycle can be determined using the long term trend of a 
temperature slot (for example, Fourier analysis). Furthermore, the abbreviation 1/4 of the test 
subject of these long-term researches expressed the period of a temperature period, and the 
activity (endoecism un- aligning [ spontaneous ])-rest period which does not align, and the 
period of the proper of the endoecism diurnal rhythm pace maker which manages the 
endoecism component of a temperature period from this became clear, [straw guts which 
calls this period and the phase determining method henceforth the non-concordance wave 
mastering method (desynchronized wave form education) (S. H.Strogatz, The Mathematical 
Structure of Human Sleep- Wake Cyle, Lectural Notes in Biomathematics No. 69, Heiderberg, 
FRG: Springer- Verg, 1986 reference].) Although the certainty of this approach increased with 
the stability of the endoecism diurnal rhythm period shown later, this approach was 
impractical also in all clinical application and many laboratory experiments by the die length 
of a period, and one to two months and costs which this calculating method takes. Though it 
was regrettable, the long-term experiment which starts in this way once as for costs was 
required for the disappearance of a derangement operation to the temperature period of an 
activity, however, wave acquisition (education) of the non-concordance for one to two 



months for this period and phase decision ~ the inaccuracy of the phase calculation 
introduced into law becomes max at the time of research initiation and termination. Therefore, 
this non-concordance wave mastering method is not useful in it not being practical when 
determining the phase shift effectiveness of the specific stimulus given among two sorts (30 
to 60 days) of such phase calculating methods. 

Behind, Levy and others (Lewy) is based on secretion of Melatonin being controlled by the 
light beyond a certain luminous-intensity threshold (2500 luxs). [Levy et al. who tried to use 
Melatonin as an index (indicator) of a diurnal rhythm, "Immediate and Delayed Effects of 
Bright Light on Human Melatonin ProductionrShifting'Dawn' and 'Dusk' Shifts the Dim Light 
Melatonin Onset", Annals New York Academy of Sciences, 1985, and 253 to pp59 reference]. 
However, ****** is not shown yet in a certain dependability **** relation between the phase 
of the Melatonin secretion level and an endoecism diurnal rhythm, or the amplitude using the 
approach generally accepted, for example, the non-concordance wave mastering method. 
Moreover, it was moderate, and the shift reported by the approach so needed many treatment 
that it could not be carried out. In order to attain between 1 ** or the phase shift of 2 hours or 
more generally, it needed to be exposed to optical processing for one week every day [Levy 
et al., "the anti-depression effectiveness of light and the diurnal rhythm phase shift 
effectiveness", Science, 235 volumes, and pp 352-354 (1987)]. HOMMA (Honma, K.), 
HOMMA (Honma, S.) and WADA (Wada, T.), "the Akimitsu pulse response of the phase 
dependency of a Homo-sapiens circadian rhythm": Refer to experiment" by the unit isolated 
temporarily, J.Physol.Soc.Jap. Vol.48, and p416 (1986). 

Epitome of invention This invention offers the approach of adjusting quickly the human 
phase and human amplitude of an output (output) of a diurnal rhythm pace maker (or it also 
being called an endoecism (or depths) diurnal rhythm oscillator, the "X" oscillator, or an 
endoecism clock) by exposure to Akimitsu set beforehand, and exposure to the dark period 
planned conveniently. Although various methodology which attains such a shift already 
existed, any of the approach was what cannot be carried out without the approach of reaching 
in the strength of the suggested stimulus and computing effectiveness. Therefore, the 
indispensable requirements for this invention are the approaches of calculating the response 
of the diurnal rhythm to a mediation (intervention) stimulus developed newly. Moreover, 1 
set of functions about the stage and strength Q f ****** preferably relevant to the stage of 
dark exposure of the amount which adjusts or changes a diurnal rhythm pace maker were 
drawn experientially. 

Light carries out the direct action of this invention to an endoecism diurnal rhythm pace 
maker, and reinforcement of the operation is premised on the observation result of being 
dependent on the stage (timing), reinforcement, and die length of optical exposure. In a large 
majority of test subjects, although exposure to Akimitsu is required for the quick shift of an 
endoecism diurnal rhythm, at the magnitude of the shift guided by exposure to Akimitsu in a 
specific phase, and the time, a direction is actually determined in part by the timing of 
dark/sleep. 

This invention includes the effective accommodation approach of a Homo sapiens circadian 
rhythm in a phase and the method of calculating the reset capacity of the amplitude, and a list. 
Defining the schedule of sleep / dark time amount is included in this calculation approach so 
that the phase of the diurnal rhythm system elimination of the derangement effect by the 
activity-rest action period and **-dark period before and after mediation and whose 
susceptibility [ preferably as opposed to Akimitsu exposure ] are maxes may be obtained. The 
timing of a sleep event, the ingestion, a posture, and a physical activity is contained in the 
derangement operation eliminated. If these derangement factors are removed, physiological 



calculation of the endoecism diurnal rhythm phase and amplitude of a test subject can be 
correctly performed in a comparatively short period or time amount. In each diurnal rhythm 
phase, the therapy by the specific stimulus drawn from the data calculated before the therapy, 
for example, optical exposure, and darkness is applied after calculation. After administration 
of a stimulus, calculation of a diurnal rhythm phase and the amplitude may be repeated and 
may be performed. The effectiveness of the stimulus prescribed for the patient from the 
difference therapy before and after a therapy is known. 

A diurnal rhythm phase can newly be adjusted to a desirable phase and the amplitude by 
applying the Akimitsu (and desirable further dark) therapy based on the phase and amplitude 
which were calculated according to this invention. This accommodation is made based on 
hitting Akimitsu with the phase of the current diurnal rhythm chosen strictly. 
Accommodation of a phase is increased and stabilized by choosing a dark stage by the 
suitable time relation to application of the Akimitsu pulse. 

In this invention, quick phase accommodation is conveniently increased by changing the 
amplitude of a diurnal rhythm outside phase accommodation. The amplitude is reduced in 
order to expand the phase shift effectiveness by the consecutive Akimitsu application. It is 
the same as that of it being easy for those who are the south pole or near the north pole to 
cross a time zone that a quick phase shift will become easy if the amplitude is decreased to 
near the zero. Those who are near the equator can attain crossing of many time zones whether 
those who are present in which pole also taking hundreds of miles to cross the only time zone 
are also slight, and only by walking several steps. By applying Akimitsu to a suitable phase, 
the amplitude can be decreased near the zero. If the amplitude is zero, a diurnal rhythm will 
be immediately reset by the desired phase by the next light pulse (rearranged). In order to 
improve the quality of sleep and to be in wakefulness conversely, without sleeping, it is good 
to increase the amplitude. 

This invention aims at changing a phase and the amplitude separately, without affecting 
others on parenchyma in many environments. For example, when a desired phase shift is 
small (for example, less than [ 4 hours or it ]), it is good [ maintaining a pace maker's output 
to the usual amplitude ] to choose the timing of a dark stimulus with Akimitsu so that the 
phase shift effectiveness of a stimulus may be made into max. 

This invention uses the mathematical model of the phase by this light, and the amplitude 
resetting method. This model is led and checked from the research data in a lot of Homo 
sapiens. The result at the time of exposure to still more extensive various optical therapies is 
predicted with this model. 

The equipment for enforcing Akimitsu and dark application is also contained in the range of 
this invention. Furthermore, according to the approach of using a computer, the amount of 
phase accommodation required for making it align with the activity cycle of a request of the 
diurnal rhythm of the subject can be determined correctly, and a series of Akimitsu 
application for attaining the phase accommodation can be specified (formula). 
One mode of this invention is the approach of making it changing to the condition of a 
request of the diurnal rhythm of the subject (test subject). The characteristic value of the 
current diurnal rhythm of the subject to the time amount as which it calculated and the 
calculated current diurnal rhythm was chosen beforehand It consists of a preselected period 
and a phase which applies the pulse of a bright light, and is related with the approach of 
changing the characteristic value of the current diurnal rhythm of this subject, and changing 
the diurnal rhythm of this subject into a desired condition quickly by this. 
By moreover, the period and the Akimitsu pulse which were beforehand chosen as the time 
amount as which this invention is the approach of making it changing to the condition of a 



request of the diurnal rhythm of the subject, and calculated the characteristic value of the 
current diurnal rhythm of the subject, and the calculated current diurnal rhythm was chosen 
beforehand, and a request With the application of a compulsory dark pulse, the amplitude of a 
diurnal rhythm is substantially changed to zero, and, subsequently it is related with the time 
amount beforehand chosen in the Akimitsu pulse, and the approach of consisting of a phase 
which applies and changes the diurnal rhythm of the subject into a desired condition. 
Moreover, this invention is the approach of calculating the diurnal rhythm modification 
capacity of the subject by stimulus, it calculates the diurnal rhythm characteristic value before 
a stimulus of the subject, applies a stimulus to the subject, and relates to the approach of 
consisting of a phase which calculates the diurnal rhythm characteristic value after a stimulus 
of the subject. It is made to change to the condition of a request of the characteristic value of 
a test subjects current diurnal rhythm a test subject's diurnal rhythm. This calculation phase 
consists of the subject being put on a half-lying-down condition, making the flesh activity of 
the subject into the minimum, making it take a little meal regularly with the near time interval, 
maintaining the subject to wakefulness, measuring the physiological parameter of the subject, 
and measuring the characteristic value of a diurnal rhythm. 

Moreover, this invention is the approach of making it changing to the condition of a request 
of the diurnal rhythm of the subject, and relates to the approach of serving as a period 
beforehand chosen as the time amount as which the characteristic value of the current diurnal 
rhythm of the subject was calculated, and the calculated current diurnal rhythm was chosen 
beforehand, and a pulse of a bright light from the phase which applies a compulsory darkness 
pulse by request. A calculation phase chooses the preselected time amount and the 
preselected period by a ** type-izing [ the diurnal rhythm of the subject ] as a solution of 
Juan Dear Paul's differential equation. 

Moreover, this invention is the approach of making it changing to the condition of a request 
of the diurnal rhythm of the subject, and relates to the approach of consisting of a phase 
which applies the period beforehand chosen as the time amount as which the characteristic 
value of the current diurnal rhythm of the subject was calculated, and the calculated current 
diurnal rhythm was chosen beforehand, the pulse of a bright light, and liberty and a 
compulsory darkness pulse. The characteristic value of the diurnal rhythm of the current 
subject changes to the condition of a request of the diumal rhythm of the subject quickly. A 
calculation phase includes the phase of determining the end time of the Akimitsu pulse 
initiation optimal time amount and liberty, and a compulsory darkness pulse, based on 1 or 
the phase response curve beyond it drawn experientially. 

moreover, the phase of this invention being the approach of aligning the diurnal rhythm of the 
subject with sleep/recovery period of this subject at stability, the inside of the recovery time 
amount of the subject exposing the retina of the subject to the lighting in a normal range, and 
the inside of the sleeping hours of the subject imposing darkness strict with the retina of the 
subject, and increasing the amplitude of the diumal rhythm of the subject by that cause — 
since — it is related with the approach of becoming. 

Moreover, this invention is equipment which applies Akimitsu to the retina of the subject, 
and also while Akimitsu is emitted from a lighting means to emit Akimitsu who can control, 
and the lighting means, it consists of aperture equipment formed in the location relative to a 
lighting means so that a test subject can see his perimeter environment. You may be 
[ whether equipment is self— support nature and ] the form of portable optical goggles. 
Moreover, this invention offers the computer apparatus for [ which depends the diurnal 
rhythm of the subject on the pulse of darkness by the pulse of a bright light for making it 
change to a desired condition, and request ] prescribing the optimal irritation therapy 



substantially. A calculation means for this equipment to accept a means to input data at the 
time before a stimulus, and the time data before a stimulus, The ** type-ized means 
connected with this calculation means so that between the optimal application phases and 
valid time might be calculated substantially [ a darkness pulse ] by means to calculate the 
characteristic value of the diumal rhythm of the subject, the Akimitsu pulse, and request, It 
consists of an output means connected with the ** type-ized means so that between the 
optimal application phases and time amount might be substantially outputted to a list (output). 
A "pulse" does not necessarily mean a short time among this specification. You may be long 
duration when calling it "PARUSESU." 

Easy explanation of a drawing By reading the detailed explanation about the following 

drawing, he can understand this invention best and it can be recognized correctly. 

Fig. 1 shows the evaluation procedure (pro trawl) of a diurnal rhythm and amplitude reset 

capacity. 

Fig. 2 shows how (protocol) to expose the phase and amplitude of endoecism to a fixed 
practice procedure (a constant routine, fixed procedure). 

Fig. 3 is record of the initiation date of record of the single subject (203), and two or more 
physiological functions between constant routines. 

Fig. 4 is a circadian rhythm in the laborious work baseline monitor period and endoecism 
diurnal rhythm computation period (constant routine) which were equalized about a healthy 
young-man test subject's habitual recovery time amount (RW), and shows repeatedly criteria 
data (broken line) and the data collected at the constant routine period for a comparison. 
Fig. 5 is a standard histogram for a phase location of presumption of the depths diurnal 
rhythm oscillator marked and created in the slot of the endoecism element of the Japanese 
**** temperature period in 24 18-26-year-old healthy young men. 

6th [ ** ] Fig. upper-part panel: It is the histogram of the amplitude of the fitted temperature 
wave form which was compared by the young man (white) and elderly people (slash). 
Lower-part panel: It is the histogram which was compared by the young man and elderly 
people and in which showing the clock time amount of a presumed diumal rhythm location. 
Fig. 7 is a comparison Fig. of four test subjects 1 core temperature, and standard data, and it is 
shown that it became possible by the phase calculating method of this invention "un- 
masking". [ of an endoecism diurnal rhythm pace maker ] 

Figs. 8 are the time of initiation of the 22-year-old healthy male test subject who is living 
without the knowledge about time amount in one environment, and a free-running sleep- 
recovery pattern. 

The upper part panel of Fig. 9 shows delay (1 hour) of the meaningless ECP phase predicted 
by mere darkness event processing, and the lower part panel compared with this shows the 
significant delay (7.5 hours) attained by the Akimitsu pulse therapy. 

Fig. 10 shows acceleration of the quick ECP phase accommodation caused by the Akimitsu 
pulse therapy. 

Fig. 1 1 shows the experimental phase response curve which expressed the human response 
exposed to Akimitsu (7,000 - 12,000 luxs) two to seven times as a function of the Akimitsu 
pulse processing. 

Fig. 12 is the equalized experimental phase response curve. 

Fig. 13 shows the effect 2 sets of different dark events affect the magnitude of the ECP phase 
shift by the specific Akimitsu pulse therapy. 

Fig. 14 shows the experimental phase response curve to two to 7 exposure to Akimitsu which 
plotted the phase response as a fimction of dark / - sleep offset, and was created. 
Magnitude of the phase shift in a response of as opposed to Akimitsu in Fig. 15, and indoor 



light usual in a direction: Signs that it is influenced by the schedule of exposure to dark/sleep 
are shown. 

Fig. 1 6 shows the free-running activity-rest period of the elderly people (the constant routine 
core temperature graph is shown in the panel of the bottom in the 7th Fig. ) to whom the ECP 
amplitude is decreasing. 

Fig. 1 7 is drawing showing that there is no peak remarkable in the frequency spectrum of the 
core temperature of the advanced age test subject who shows the free-running activity-rest 
period of Fig. 16. 

Fig. 1 8 is a raster diagram the Akimitsu application indicates it to be how a diurnal rhythm 
phase shift is promoted quickly as compared with actuation of an activity-rest period. 
Fig. 19 is a world map showing accommodation of the time difference traveler concerning 
the special simulation of Fig. 18. 

Fig. 20 is the template of the schedule for attaining small phase delay (about 3 hours). 
In order to deal with the diurnal rhythm which shows signs that the diurnal rhythm oscillator 
of sleep / darkness timing non-dependency is reset by Akimitsu and of which : advance was 
done, Akimitsu in the evening is used for Fig. 2 1 . 

Fig. 22 is drawing showing the phase permutation of the Cortisol rhythm after exposing the 
subject to which the diurnal rhythm moved forward to Akimitsu. 

Fig. 23 is the raster plot of the simulation of a world travel, and includes phase advance and 

phase delay of various magnitude. 

Fig. 24 diagrams the stimulus process of Fig. 23. 

Fig. 25 is the pattern (template) of the schedule for attaining a small phase advance (about 3 
hours). 

It is fitted temperature data which, as for Fig. 26, the phase of the diurnal rhythm pace maker 
of the subject of sleep phase delay syndrome shows moving forward for about 3 hours. 
Fig. 27 shows the raster plot of the protocol used for the calculation and the therapy in the 
subject of a publication in Fig. 26. 

Fig. 28 shows the calculation before and behind mediation of the diurnal rhythm of the jet- 
plane traveler from ORIENT to Europe. 

Fig. 29 diagrams the data of the traveler who calculated the diurnal rhythm phase in Fig. 28. 
Figs. 30 are the travel log (travel log) of a traveler given in ** 28th Fig., calculation, and the 
raster plot of a therapy. 

Fig. 3 1 is the actual timing diagram of the core temperature of the test subject who made zero 
an endoecism diurnal rhythm pace maker's amplitude. 

Fig. 32 is drawing showing increase of the diurnal rhythm amplitude by light. 
Fig. 33 is drawing having shown luminous-intensity (brightness) function B (t) and activity 
function A (t) separately and together, and also shows the stimulus vector obtained using the 
base of fourier. 

Fig. 34 is a phase shift diagram and the reset curve of two types which expressed the obtained 
phase shift as a function of the phase of a stimulus vector is illustrated. 

Fig. 35 shows an amplitude response as a function of a stimulus vector diurnal rhythm phase 
about various numbers of 24 time periods. 

Fig. 36 is drawing showing coincidence with actual experimental data and an actual model 
experiment. 

Fig. 37 is a phase-flat-surface diagram which shows that an endoecism diurnal rhythm pace 
maker's amplitude is decreased near [ mathematical ] a "single point" using the Akimitsu 
pulse. 

Fig. 38 is a time diagram corresponding to the phase- flat-surface diagram of Fig. 37. 



Fig. 39 is a sketch which shows the example of representation of optical application. 
Fig. 40 is a sketch which shows an example of peripheral hardware, software, and optical 
goggles. 

Detailed explanation of a desirable mode The 1 st approach aims at calculating correctly a test 
subject's phase and amplitude reset capacity of an endoecism diurnal rhythm pace maker in a 
short time considerably. The 2nd approach applies the period and Akimitsu who set based on 
the phase calculation value in the certified value or each test subject of a phase calculation 
value, and aims at promoting by dark (rest) period actuation preferably, and changing a pace 
maker's phase and/or amplitude. Based on the standard data led experientially, based on a 
mathematical model, change of a phase and the amplitude is related to the condition of the 
diurnal rhythm pace maker of the existing depths, and is attained. The equipment used for the 
operation of an approach finally calculated and changed is described. 
1. Diurnal rhythm of this invention, and foundation of amplitude reset capacity calculating 
method Although there was the approach of attaining to various long periods of time used in 
order to calculate the phase reset capacity of a diurnal rhythm timing system as the 
background of above-mentioned this invention was described, neither was the ideal suitable 
approach in application to Homo sapiens. The approach most generally used to research of an 
animal and the method of giving a stimulus between the free runs which aligned were 
unsuitable for examining diurnal rhythm system response capacity as a signal. It is because a 
temperature period will not vibrate in the period on which it can already compromise, and the 
period of the free run (taus) (longer than the period (tau x) of the proper) which aligned but it 
will vibrate by 1 -two cycle of a proper, if, as for the reason, a sleep-recovery period is 
disturbed. At a large majority of signals, this as the time of being insomnia 1 night [ the ] 
[ same ] [Zeiss Ra et al. who just brings about advance of the phase of whenever [ middle ] 
(C. A.Czeisler), "Sleep Depriviation in constant Light Phase Advance Shifts and Shortens the 
Ferr-Running Period of the Human Circadian Timing System" Sleep Research 
Volumel4p.252 and HOMMA (Honma, K.), HOMMA (Honma, S.), WADA (Wada, T.)" 
Phase Dependant Responses of Human Circadian Rhythms to a Bright Puls:Experiments ina 
Temporal Isolation Unit" J.Physol.SocJap. Vol.48 and p.416 (1986) reference]. 
Therefore, we planned the technique which connects the stimulus protocol itself to the 
approach of calculating quickly an endoecism diurnal rhythm pace maker's phase and 
amplitude before and behind stimulating method application. 
The phase of current and the endoecism diurnal rhythm oscillator recognized most 
extensively and the method of calculating the amplitude are making various temperature 
pulses distribute a masking operation of the activity to a temperature period during a research 
period by pursuing temperature through the long-term research which made the output of 
action activity and an endoecism oscillator the non-concordance. Generally, this calculating 
method is performed before and after mediation, in order to calculate the effectiveness which 
specific mediation exerts on a diurnal rhythm oscillator. However, since a masking operation 
is not eliminated in any cases, each calculation takes the data collection for 4-6 week 
recorded continuously in the facility isolated from time amount. An endoecism diurnal 
rhythm is determined after the analysis of a spectrum of data. An average wave is presumed 
using this period. An endoecism diurnal rhythm phase and the amplitude are determined from 
this presumed wave. This presumption is exact only in the middle day of research, and serves 
as incorrectness from the reasons of statistics most on the research first day and the final day. 
Moreover, when it is dependent on exact period presumption and this approach has the 
calculation difference in a period repeatedly during long research, it may produce the error of 
several hours in calculation of phase time amount. 



Since the first stage and last phase calculation is incorrectness, this approach is unsuitable as 
a component in calculation of "in front of 1 the experiment technique planned for the trial of a 
specific effect of the invention, and the "back." 

Below, how to property-ize an endoecism diurnal rhythm pace maker's output in a short time 
is described. The body which has identification of the functional disorder of daily periodicity 
and normal Japanese periphery reproductive function data using this approach can be 
developed. The point that a means to calculate the capacity to let the desirable mode of this 
invention which consists of two calculation, in front of mediation and the mediation back, 
pass, and to change the diurnal rhythm phase and amplitude of specific mediation by this 
invention approach is acquired is the most important. In the new approach of this invention, 
and its desirable mode, a means to develop the experiential approach used as the base of the 
approach of changing the phase and amplitude of a diurnal rhythm concerning this 
application, and to evaluate has been offered about this point. 

the desirable approach of calculating correctly a depths diurnal rhythm pace maker's phase 
and amplitude — otherwise, it is premised on elimination of the derangement factor which 
covers measurement of a phase (masking). The derangement factor introduced by change of 
the ingestion and a posture, change of a flesh activity, sleep initiation, and recovery is 
eliminated by this invention approach. Usually, the effect these factors affect phase 
measurement serves as min by eliminating them, or lets between phase measurement 
processes pass at least, and equalizes those distribution. 

2. Phase of diurnal rhythm, and method of calculating amplitude reset capacity The desirable 
method of calculating the phase of a diurnal rhythm and amplitude reset capacity is based on 
comparing calculation of the phase before mediation, and the amplitude with calculation of 
the phase after mediation, and the amplitude. The baseline condition of a diurnal rhythm 
timing system is property-ized by the calculation before mediation, a phase useful in case it 
decides on the suitable time amount in future mediation stimulus plans again — the certified 
value of the amplitude to kick is given. By calculation after mediation, the last characteristic 
value of the diurnal rhythm system wliich can calculate the effectiveness of mediation 
pertinent is acquired. 

Fig. 1 illustrates the desirable method of calculating a diurnal rhythm phase and amplitude 
reset capacity. The Homo sapiens test subject was studied for seven days in the environment 
without the key about time amount using this specific approach. The downward double raster 
format showed the schedule of this calculating method (for example, in Fig. 8 and in the 
argument on 18 Fig.). The phase and amplitude before mediation consist of test initiation for 
30 to 40 hours (it expresses as a rod in the air). The 2nd - five days are the mediation stimuli 
and the specific days in research. The last 40 hours (it expresses as a rod in the air) are related 
with calculation of the phase after mediation, and the amplitude. It is necessary to detect and 
take into consideration the delay of a free-running phase which occurs in a constant routine. 
Therefore, in case a conclusion is formulated about the effectiveness of a mediation 
experiment, it is necessary to take into consideration the correction factor about a free- 
running depths diurnal rhythm pace maker's period tau x. 

The mediation stimuli chosen in this example are a bright indoor light (large box), and dark / 
sleep event (rod). However, the mediation stimulus chosen may be what kind of property 
(namely, therapy of medicinal or others). In this example, the period of a mediation stimulus 
is about 3.5 days. However, the days of a mediation stimulus can apply the days of shorter 
longer or arbitration according to specific mediation. 

As for calculation of the phase before mediation and after mediation, and the amplitude, it is 
convenient to carry out by the approach of calling a "constant routine." A test subject is 



1 



maintained in the perfect bed rest condition with a half-lying-down posture at this constant 
routine (that is, the head side (from a part for the lumbar part to a top) of a bed is preferably 
made high about 45 degrees, a knee is stood and the inside of the sural region and the inside 
of a peach are made into about 90 degrees). A phase or an amplitude calculation value stops 
influencing certainly by change of the posture of the body by carrying out like this. Since it 
distorts whether a flesh activity influences phase measurement, a test subject is made to 
withhold all flesh activities. Actually, a motion of an arm and the head and ordinary weight 
migration with a half-lying-down posture are received. However, in a short time, don't raise a 
fuselage from a bed. 

A test subject makes it awake under the usual indoor light among a computation period, and 
it is made for initiation of sleep, termination, and change of surrounding luminous intensity 
not to influence phase measurement. In order to make into min effect of the ingestion which 
may happen to a lot of usual meal schedules finally, little food is made to take in with the 
time interval which approached the test subject like [ in every hour ]. As for food, it is 
desirable to choose calorie diet, such as a calorie calculated according to the Wilmore 
nomogram, so that the intake electrolyte balance of 24 hours may be set to sodium 1 50mg 
and potassium lOOmg, and to make a test subject take in it so that it may not be inferior to the 
everyday nutrition which each test subject is taking in by the usual life. The effect the 
ingestion affects phase measured value by this continuous meal can be distributed over an 
average through the operation period of a phase measurement technique. 
Measurement of a continuous core temperature with the thermometer which inserted 
calculation of a physiological parameter 10cm into the rectum, skin thermometer: attached 
inside [ arm ] the direction which is not a dominant hand — the electroencephalography form 
on the front face of a brain (the center of a head — ) In a list, by the technical field concerned 
The intravenous arrangement unit; cognition prepared in the forearm vein in order to collect 
blood repeatedly (3 times/(hour)), without damaging the record; blood vessel of the polysome 
NOGURA fee from before and a regio-occipitalis-capitis location, action change, and 
measurement of an action (performance); Other known approaches, Be alike is attained 
conveniently. The procedure of a perfect constant routine is shown in Fig. 2 , and the 
explanation is made further in the 3rd, 4, and 7 Figs. 

Subsequently, in order to analyze statistically, it is desirable to plot measured value as a 
function of time amount. In order to decide on the time amount whose endoecism 
temperature period which calculates the amplitude of the temperature rhythm of endoecism 
and acts as a marker of a diurnal rhythm phase further is min correctly, analyzing statistically 
by harmony recursion is desirable. Brown (Brown), Sleep Research Vol.14, p.90 reference. 
Other researchers were taking into consideration about many of derangement factors 
eliminated by the constant routine. However, I hear that that it was lacking in many of those 
experiments presumes correctly a depths diurnal rhythm pace maker's minimum value first, 
and it puts into the parenthesis, and there was. Since the minimum timing had not estimated 
rationally, other experimenters were not able to say that they calculated a Gentlemen phase 
certainly in the light of the minimum value of at least one secured clear endoecism diurnal 
rhythm temperature period by the constant routine of 40 hours of this invention. 
As for a test subject, it is desirable to apply all at least 1 periods or 1/2 of the endoecism 
diurnal rhythm pace maker of his or hers to a constant routine. Generally, this period is about 
25 hours. In the one embodiment of this invention, the perfect die length of a constant routine 
is 40 hours. According to the constant routine of 40 hours, dissipation of the temporary effect 
by the sleep event of the test subject in front of a constant routine or other activities can be 
carried out in the first several hours of this constant routine. The dissipation of these activities 



found that 4 to 5 hours after constant routine initiation were required. If the constant routine 
which is 40 perfect hours is used, at least one clear endoecism diurnal rhythm pace maker 
minimum value can be measured without the effect which a temporary response to the 
activity of the test subject in front of a constant routine brings about. 

Moreover, according to this invention, a constant routine period far shorter than 40 hours can 
also perform in the good result. It is a premise that use of this short calculating method 
understands the endoecism diurnal rhythm pace maker minimum value. For example, in order 
to determine correctly by the mathematical technique above-mentioned Brown indicated the 
minimum value to be, it is desirable to perform core temperature monitoring of 6 to 8 hours 
by both of the back before record of the depths diurnal rhythm pace maker minimum value. 
Thus, the short constant routine of 16 hours is also admitted. (4 hours for the dissipation of 
the 2x6-hour 1 [ +]:00-effect before and after min = 16 hours) . 

It is desirable to bring dark / sleep period to the both sides of the time amount of a constant 
routine in a long constant routine, especially, since compulsory recovery is troublesome for 
many test subjects. Since the dark itself has powerful effect on change of the phase and 
amplitude which are a candidate for investigation in calculating the effectiveness of Akimitsu 
/ dark therapy in a specific test subject, these dark / sleep periods must be taken into 
consideration. In a large majority of experiment setup, a constant routine is prepared in both 
before and after the therapy of the Akimitsu pulse and a dark period. The dark period which 
is in contact with both the constant routine is a part indispensable to an irritation therapy, and 
it is convenient to make a plan so that the phase shift property of a therapy may be promoted. 
Fig. 3 shows the daily pattern of a cognitive function to some physiological functions of 
every day in an independent young male test subject's every day, usual phase, and usual 
amplitude calculation process, and a list. Panel A is drawing having shown the fitted 
duplication (duplex) harmony regression model for an actual temperature with the 
temperature data in a constant routine period repeatedly. The part which gave the sketch for 
time amount with the black rod for an axis of abscissa expresses a sleep event, and the rod 
which gave shading with rectangular parallel lines expresses constant routine time amount. ; 
which the endoecism component of the observed rhythm is continuing vibrating by the 
comparison with the data of every day before the treatment before it, and the data collected at 
every day of a constant routine, and is understood that it is remarkable in the case of core 
temperature, subjective recovery, a blood serum Cortisol secretion pattern, and urine volume - 
- such vibration (oscillation) is not detected any longer with an activity level, but secretion of 
a growth hormone occurs in these steady states, by what the endoecism component of a 
temperature rhythm is fitted for with a harmony regression curve (the upper part panel A of 
this drawing — the same), an endoecism diurnal rhythm pace maker's amplitude in the 
minimum temperature (X in a circle showed) and phase which suited can be presumed. 
Fig. 4 is criteria data obtained from 29 healthy youth male test subjects. The protocol was 
explained up using the same notation as Fig. 2 . B, L, D, and S express breakfast, lunch, 
supper, and a snack before going into a constant routine, respectively. Panel A:core 
temperature (N= 29); — panel B: — subjective — recovery (N= 27); panel C= blood serum 
Cortisol (N= 23); — panel D:urine volume (N= 28); — panel E:human growth hormone; and 
panel F: — the activity (N= 18) of a wrist. It standardized about a test subject's habitual 
standard recovery time amount (RW), and data were plotted by the same approach as Fig. 3 . 
Furthermore, in order to make easy the comparison with the constant routine wave by which 
a mask is not carried out to a participating (entrain) day (rhythm by which the mask was 
carried out), the data of a participating day were repeatedly shown in the data of a constant 
routine period. Please note that the temperature data of the constant routine of each test 



subject of Fig. 3 are very closely in agreement with a standardization ensemble's data, and 
can compare the record data about a single test subject with a standardization ensemble's data 
and accuracy. 

Fig. 5 is a histogram showing the phase of the endoecism diurnal rhythm minimum 
temperature of presumption created based on the data collected from 29 healthy male test 
subjects without the career (namely, shift work, a time difference travel, or a somnipathy) of 
the abnormalities in a diurnal rhythm. As shown in drawing, a large majority of test subjects 
reached the minimum value of endoecism temperature about 1 .5** 1 .0 hours [ of habitual 
recovery time amount ] ago. 

The data similarly standardized about the test subject of various age are shown in Fig. 6. The 
1st panel shows that the amplitude of the temperature rhythm measured during the constant 
routine period is low at elderly people. The 2nd panel shows that the phase of an endoecism 
diurnal rhythm temperature rhythm consists of a healthy youth man early by elderly people. 
Fig. 7 shows the non-masking effect of the constant routine performed by this invention 
approach. Fig. 7 illustrates four test subjects 1 core temperature as a function of time amount, 
the core temperature of a young test subject with the healthy top of the panel of the maximum 
-- being shown --; — the core temperature of the advanced age test subject to whom, as for the 
2nd panel, the diurnal rhythm phase is moving forward — being shown --; — the 3rd panel 
shows the core temperature of the young adult who has the delay symptom of a sleep phase, 
and the panel of; bottom shows the core temperature of the elderly people to whom the 
amplitude decreased. 

All of four test subjects had the constant routine started in 0800:00 of the first day (200 and 
display). The constant routine was maintained to the end of the 2nd day for 40 hours. The 
duration of a constant routine is described on the right-hand side of 200 on the time-axis. It 
began from constant routine noon the previous day, and the core temperature of each test 
subject before constant routine initiation (200 left-hand side) was supervised. 
On all 4 panels of Fig. 7 , in order to compare with each one of various core temperature plots 
202, 210, and 220, the standardization data 204, 212, and 220 are describing. The standard 
data plots 204, 212, and 220 are the same. 

Core temperature follows standardization data with the high phase correlation about all four 
persons so that the constant routine period earlier data on the left-hand side of 200 may show. 
And before constant routine initiation, since there is a core temperature response guided by 
activity, an endoecism diurnal rhythm pace maker's amplitude or phase cannot be determined 
correctly. 

Before participating in a constant routine, based on core temperature, all of four test subjects 
were considered to be normal. However, only the test subject shown in the best panel in fact 
was normal. 

The top of the panel of the maximum of Fig. 7 is related with the 20-year-old man whose 
core temperature-monitoring value corresponds with the slot of the standard data of 206. His 
endoecism diurnal rhythm pace maker's min conformed most in time with 8:00am(s) which 
are (RW(s)) at the time of the usual waking, as shown in the minimum value of core 
temperature. This test subject had reported neither any abnormalities nor difficulty to sleep 
habit. 

The 2nd panel shows the core temperature of the 66-year-old woman who worries about an 
extreme phase advance which is many elderly people's description. Her depths diurnal 
rhythm pace maker slot measured value 214 is moving forward with standard deviation 4.5 
from 216 of the young test subject who contributes to the standard data plot 212. On the other 
hand, the core temperature slot of the healthy youth test subject of an upper part panel is 



aligning with the minimum value of the depths diurnal rhythm pace maker measured value of 
206. 

The 3rd panel shows the core temperature of the youth subject of the insomnia for which the 
sleep phase was delayed. This test subject has reported that it is very difficult to wake up and 
to continue awaking in the morning. Mostly, I hear that his endoecism physiology does not 
consider as the method of "waking", and, as for this difficulty, it is explained till noon. The 
3rd panel of Fig. 7 showed the core temperature slot 224 on him, and this is behind his 
regular waking time amount and 8:00am for about 4 hours, wait for this slot 224 — it is 
intentionally behind also from the slot 222 of standard data. 

The panel of the bottom shows amplitude reduction which is many elderly people's 
description. The semantics of this amplitude that decreased is described below. 
The mask of the core temperature slot shown in 206, 214, and 224 was not carried out by the 
constant routine. These slots have the inclination for a depths diurnal rhythm pace maker to 
establish the period and phase of itself, and that temperature change guided to activity is 
absent proves that. An environment and worth of the constant routine in elimination of a 
physiological response to an action stimulus are to diagnose the failure of advance of such a 
phase, or phase delay. If a diagnosis sticks, these failures can be treated according to the 
phase shift method of following this invention. 

As compared with the method of calculating the conventional example publication the 
desirable method of calculating this invention requires temporary isolation of order on the 
30th, the duration is shortened far. Therefore, according to the method of calculating this 
invention, clinical observation of many cases which need to measure each phase and 
amplitude very correctly is attained. Moreover, according to this invention approach, very 
many certified values can be collected and many people's phase which is subsequently in the 
same condition as various test subjects who had the phase and amplitude characteristic value 
of a diumal rhythm calculated by the constant routine using them can be adjusted. 
3. Experiential basis about technique of this invention which changes diurnal rhythm phase 
and amplitude As for SHIFURE (Sififre) of ASHOFU (Aschoff) of Germany, Weber (Wever), 
and France, the rhythm of many human every day also discovered insisting, when the factor 
of environmental time amount and social time amount does not exist. However, under 
temporary isolation of these conditions, the "free continuation (free-running)" term did not 
hold 24 hours correctly any longer ( Fig. 8 ). [ of these rhythms ] 

Fig. 8 shows the raster Fig. (raster diagram) of the sleep episode of the test subject tinder 
temporal isolation. A horizontal time-axis is for referring to the usual bedtime (time amount 
0) of the subject recorded on the house sleep-recovery diary of the last week. It plots right 
under right under [ each ] every day. Specified sleeping (schedule-izing) / darkness spacing (a 
profile is attached with a black box) were 0 to 7 hours in one to 20 days. Thin striping shows 
the recovery time amount in a bed, and shows bedtime (it measures by the poly SONGURA 
fee recording method (polysomnography recording)) with the thick bar. The thin vertical line 
shows the sleeping time amount and rising time amount which made self-selection. 
On the whole, the raster Fig. has a series of time-axes crossed on the right from the left, 
respectively. The "days n" which shows the 24-hour period which the leftmost side of the 
time-axis of the 24 hours was shown is given to each striping time-axis. The information 
about the day immediately after "the n-th day" can be shown in the right-hand side of a 24- 
hour period by the side of the leftmost of the "n-th day" shaft. (Although the information 
acquired from a shaft for n days may be correctly repeated in some raster Figs, (it is not 
similar in Fig. 8 ), it will shift to the left by 24 hours with a shaft for n+ one day.) The simple 
means which can be parallel in succession (axis of abscissa), and can be analyzed in 



comparing a temporary activity and a condition with a raster Fig. in this way (axis of 
ordinate) is acquired. 

When it returned to the concrete raster Fig. in Fig. 8 , as shown in 102, coercion was exerted 
on the subject for one to 20 days of an experiment so that the regular schedule which 
synchronized with earth physical one day of 24 hours (synchronization) might be held. 
Therefore, the diurnal rhythm cycle of this subject "having aligned (entrained)" in 24 hours. 
It went to bed after the 2 1 st day when, and rose when, and since when a meal is taken made it 
choose it as the subject, naturally the man's schedule was influenced only by the own 
endoecism diurnal rhythm pace maker. There were not a prior experimental result in Homo 
sapiens and a diurnal animal and conflict, and both activity-break cycle of the subject on 21 
to the 53rd and core temperature cycle were the "free continuation" (however, it is 
synchronicity mutual) periods which increased rather than the 24-hour period aligned in 
advance. In Fig. 8 , the assumption that a period extends rather than 24 hours is shown as 
delay of a clear phase, although it is then gradually [ bed medical -treatment episode both ]. 
This free duration was measured with 25.3 hours by the tropic from sleep middle time 
amount (midsleep times). 

The experiment 20 days [ which were shown in Fig. 8 ] before the beginning shows "usual" 
every day which a large majority of Homo sapiens experiences. Their endoecism diurnal 
rhythm cycle period longer than 24 hours is made an invalid by a certain Zeitgeber 
(Zeitgeber), namely, is reset. It was thought that only Zeitgeber, such as social contact or a 
compulsory activity, could reset a diurnal rhythm on earth physical the 1st of 24 hours. As 
shown below, the light of the Ruhr in original animal [ that it is Zeitgeber powerful in itself] 
II Regno is not actually an exception about Homo sapiens, either. 

It seems that ordinary sunlight resets both deep (deep) diurnal rhythm pace maker of an one- 
day unit, and activity-break pace maker in a 24-hour cycle in that case. By this reset, Homo 
sapiens can perform the activity essentially [ on earth physical the 1st ] restrained for 24 
hours. Collapse of the force [ in / about free continuation (however, it is not the diurnal 
rhythm which synchronized mutually) of other individuals / not only / concerning / the free 
continuation cycle of 24 hours or more / earth physical one day / if it becomes / an 
individual ] (performance) by which a human diurnal rhythm cycle is not reset per one day 
will be caused. 

Homo sapiens was assumed to surely have the device of the concordance which receives the 
foreignness time factor (Zeitgeber) synchronized with earth physical one day of 24 hours like 
all the eukaryotes of the others examined with the discovery of a free un--24-hour 
continuation circadian rhythm in Homo sapiens. The effectiveness over the circadian rhythm 
in Zeitgeber, such as an optical pulse in the darkness then continued other than this, was 
examined in the detail in the various kinds which result in a primates animal from the 
unicellular procaryote. Therefore, the phase response curve which has determined the 
magnitude and the directivity of a phase shift by which the phase of administration of an 
optical pulse is independent and is actualized can explain the effectiveness of the single 
optical pulse in the darkness continued except it under such a condition. 
Although it was that being the most powerful reset stimulus is generally admitted in almost 
all eukaryotes, about the essence of the reset stimulus in principle in Homo sapiens, it argues 
about many optical-darkness cycles. Based on a series of time amount isolation trials, 
Aschoff and Wever shone for 24 hours, and it was concluded that - darkness cycle was too 
weak as a stimulus of a concordance which carries reset of the phase of about 1 hour needed 
in order to synchronize with earth physical one day of 24 hours. By the important outline of 
this experiment protocol, it became clear that the subject of Aschoff and Wever made self- 



selection of most optical exposures in 1 set of these experiments in practice. Therefore, it is 
not surprising even if the pattern of free continuation appears. It became clear that it could 
shine and a human diurnal rhythm timing (time accommodation) system could be aligned day 
by - darkness cycle independent by the subsequent trial put under stricter control in 24 hours 
per. Reevaluation C. — "entrainment (Entrainment of Human Circadian Rhythms by Light- 
Dark Cycles) of Homo sapiens circadian rhythm shine and according to - darkness cycle": ~ 
[ of A.Czeisler and others ] Photochemistry and Photobiology — refer to 34 239 - 249 pages 
(1981) volumes. However, it is not known [ to which whether it being as a result of the direct 
operation to the central hypothalamus pace maker of light of this entrainment and it receive 
action selection of sleeping time amount and recovery time amount ] whether it shines and 
originates in the mere indirect effect of - darkness cycle. 

Though it was regrettable, the physiologist was not able to prove, in order that there might be 
no laboratory procedure for mainly calculating a diurnal rhythm phase [ in / for the clear 
direct effectiveness of the bright light to a human circadian rhythm / the real time ] directly. 
Since the evaluation means of the reset ability of the phase and amplitude which were 
indicated below was now developed, the degree of pole of eclipse darkness is simplified, and 
he could understand the interaction of a Homo sapiens biological clock and a periodic 
environmental stimulus good rather than it was obtained by the animal experiment clinically 
conducted under unsuitable conditions. 

Application of bright light can be forced artificially and can acquire the effectiveness except 
only resetting on earth physical the 1st so that it may explain below. If bright light is used, it 
will be admitted that a diurnal rhythm phase can be shifted very quickly. Bright application of 
light can affect a very significant thing directly to a deep diurnal rhythm pace maker 
regardless of the timing of an activity related factor. 

Based on application of the above-mentioned calculating method, this invention is partially 
based on the diurnal rhythm effectiveness that the bright component of light, an ordinary 
indoor light, and the exposure schedule from which many differ in consideration of all the 
absolute darkness were measured. This invention is based on having shone and having newly 
discovered the overall property of a response of the Homo sapiens diurnal rhythm pace maker 
corresponding to - darkness cycle. In order to shift quickly the phase of the : A. diurnal 
rhythm pace maker which can summarize as follows, bright light is required for these. That is, 
in order are large and to shift a phase quickly, modification of sleep-recovery schedule 
independent timing is unsuitable. 

Being shone bright to making a phase change quickly was discovered. It is clear that dusky 
light's of the ordinary indoor beam of light which is a 100 - 300 luxs unit there is no 
effectiveness in causing phase modification, and a cause is in application of such light, 
however, a 7,000 -12,000 lux unit is bright — shining (a desirable mode — an average of — 
about 9,500 luxs or except [ its ] being the optimal) — when it applies every day, the phase 
shift of 9 -1 1 time basis will be observed in common in two to three days. (If it mentions as 
intuitive reference, 9,500 luxs is equivalent to the outdoor exposure dawn or near the 
twilight.) The bright sunlight of daytime shows the airglow line intensity of about 100,000 
luxs. In what (this is required of the traveler exceeding shift-operations laborers or the 
meridian in many cases) darkness/sleep is exactly permuted for independently 6 hours after, 
the location of a diurnal rhythm phase is not notably shifted so that it may accept from the 
upper panel of Fig. 9 . However, if you make it exposed to a stimulus of bright light of 
suitable reinforcement in the suitable phase for the permutation and coincidence of this the 
same darkness/sleep (lower panel), the location of a diurnal rhythm phase will shift quickly 
and greatly (7.5 hours). After all, although applied to a diurnal rhythm timing system shifting 
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the timing of darkness / sleep schedule, the rate of accommodation increases two to 5 times 
by using a bright indoor light with the shift. 

B. Bright light can reset quickly a Homo sapiens diurnal rhythm pace maker's phase 
regardless of the timing of a sleep-recovery cycle. 

As shown in Fig. 10, in the time of calculation of the first endoecism diurnal rhythm phase 
(ECP), a test subject's ECP temperature min (this shows by X enclosed with with a circle) is 
bad alignment, and happened from the time of the timing of a sleep-recovery cycle in the 
normal afternoon 8 to 9 hours later than 4:10. Substantially fixed [ the sleep / darkness 
episode which the test subject schedule-ized ] still, a test subject's ECP temperature min does 
not continue not changing substantially. Subsequently, with the timing of schedule-ized 
darkness / sleep episode, when the bright optical stimulus which resets a diurnal rhythm pace 
maker quickly in a normal phase location was introduced (big void box), ECP temperature 
min happened independently in 2.25 hours before rising time amount of the test subject of 
9:00 in the morning. 

Also about all specific optical-darkness / sleep-recovery schedules, it was discovered that the 
magnitude of a phase shift is severely influenced by the timing of the start time of a bright 
optical pulse about the diurnal rhythm cycle which exists previously. Not only the magnitude 
in a phase shift but directivity (progress or delay) can be intensely influenced with the 
initiation phase of this pulse. It was found out that there is time amount of each susceptibility 
over bright light within the limit of the time amount around about 2 to 3 hours of the diurnal 
rhythm pace maker min of endoecism. The small change in the phase of optical pulse 
application may produce a difference between the continuous progress or delay of several 
hours in a diurnal rhythm cycle. This observation result emphasizes that the approach of 
calculating the diurnal rhythm phase which exists correctly is required. 

C. The magnitude of the phase shift which can answer bright light and can be attained about 
all specific optical-darkness / sleep-recovery schedules is influenced by the phase of the 
bright optical administration about a diurnal rhythm pace maker's phase (for example, it 
becomes remarkable by the endoecism component of a temperature cycle). The approach for 
evaluating the diurnal rhythm phase ability which can measure the amount of the phase shift 
which answered the bright optical stimulus supplied to the location of the diurnal rhythm 
phase of a certain range, and was attained about ECP temperature min is used for Fig. 11, and 
it shows the raw data obtained by experiment of this invention persons. 

Fig. 12 shows the average plot about the same data as the data plotted to Fig. 11. However, 
the data point of progress and a delay area was put into the bottle, and it averaged over 3 
hours. A vertical line shows an average standard error. By the bottle which does not include 
four values, either, the dotted line was used and the average was approximated. The standard 
error was not calculated by these bottles. 

The form of this response curve to light has suggested that the phase marker (ECP 
temperature min and its correlation) which this invention persons chose reflects a Homo 
sapiens diurnal rhythm pace maker's phase location in practice. The response curve obtained 
using these phase reference Mercer is because the property of the relative insusceptibility "0" 
in progress and the subjective daytime of a phase expected is shared also in the delay of the 
phase in the early stage of a subjective night, and a late subjective night. 
Since a phase response curve is a diurnal rhythm pace maker's property, the phase reference 
marker (namely, endoecism component of a core temperature rhythm) which this invention 
persons chose must maintain correlation of the phase comparatively fixed to the output of a 
diurnal rhythm parameter. (S. — Daan and C.S.Pittendrigh - "- functional-analysis [ of a 
diurnal rhythm pace maker ]: in a nocturnal rodent — refer to fluctuation (A Functional 



Analysis of Orcadian Pacemakers in Nocturnal Rodents.TI.The Variability of Phase 
Response Curves)" of II. phase response curve, J.Comp.Physiol.106 volume, and 253 - 266 
pages (1976)). 

Form [A. of the magnitude of a shift, and a response curve The Geometry of Biological Time 
of T.Winfree, Springer-bell RAGU (Springer- Verlag), (New York, Hy Dell Berg, Berlin), 
1980, 36 - 38 pages, and 53 pages reference] From three pulse protocols of this invention 
persons Answer light, often accept only to vegetation and an insect, and hardly accept in the 
mammals or other higher animals. [D. which has suggested also unexpectedly that the so- 
called strong "0 mold" phase response curve is obtained S.Saunders, An Introduction to 
Biological Rhythms, BURAKKI (Blackie) (Glasgow and London), 1977, 40 -64-page]. 
Existence of 0 mold reset means that the amplitude and phase of an oscillator are required for 
perfect explanation of the condition of an oscillator (oscillator). Furthermore, in 0 mold reset, 
at least one point on the reset curve which can perform zero amplitude for the formation of a 
right phase of a stimulus and adjustment of the reinforcement since the amplitude of vibration 
passes 0 at the time of a reset process exists. Almost all animal [T., such as a primates animal, 
M.Hoban and "diurnal primates animal of F.M.Sulzman, a squirrel monkey - it can set - a 
diurnal rhythm -- time amount — a regulating system — ****-- carrying out — effectiveness — 
" Am . - J . Physiol . - 249 - a volume - R - 274 - R - 280 - a page (1985) --] - 
finding out — having — light — receiving — a phase response curve ~ It is the reset pattern of 
weak "1 mold", and generally, this is the low amplitude (phase shift of max [ 1 ] only for 3 
hours), and does not have sharp "a breakpoint (break point)" between curved progress and 
delay parts. 1 mold reset can explain only a phase. 

Therefore, the above-mentioned experiential knowledge of 0 mold reset in the Homo sapiens 
who answers bright light and the schedule-ized episode of darkness was able to be predicted 
by neither of these contractors to knowledge ** of this theme at A priori. Using this 
information, much useful application indicated on these specifications becomes possible. 
Fig. 1 1 is explaining the effectiveness over the diurnal rhythm phase shift of the timing which 
applies a bright optical pulse. Fig. 1 1 consists of what piled each up in two time-axes. The 
location of diurnal rhythm pace maker min (diurnal rhythm phase min of endoecism) of the 
endoecism in 302 named ECPmin determines a upside time-axis. A lower time-axis means 24 
standard hours per that the time amount of 6:00 was related with endoecism diurnal rhythm 
phase min in the morning shown by 304, day. The plotted point is the experimental result 
which repeated the "evaluation approach of a diurnal rhythm phase and amplitude reset 
ability" mentioned already, and was used and obtained. The data point in the upper part of the 
change line 3 10 of zero phase shows progress of a phase. The data point in the lower part of 
the change line 3 10 of zero phase shows the delay of the phase measured after applying 
bright light. The independent variable in each of these experiments is the time amount from 
which the bright optical pulse began in the diurnal rhythm pace maker cycle of the existing 
endoecism. 

Distribution of the data point in Fig. 1 1 shows that spacing of each minimum surrounding 
susceptibility of a deep diurnal rhythm pace maker exists. Generally the point shown by 306 
expresses progress of a phase, and, generally the point shown by 308 expresses the delay of a 
phase. Comparatively small phase separation of the pulse initiation in a different experiment 
and the phase change in the start time which both approached emphasize that an optical pulse 
needs to be time amount adjusted (timing) careful. The delay of a more suitable phase as 
shown by 3 12 is acquired by application of the bright optical pulse before and behind the 
diurnal rhythm phase min of endoecism. 

A result which is found out in Fig. 1 1 does not have "the phase response curve (PRC)" and 



conflict which were mentioned already, and "the viewpoint mainly night (subiective night)" 
of a low-grade animal shows the exact thing generally. However, early PRC was not taking 
the importance of the timing of the episode of darkness and an ordinary indoor light into 
consideration. 

Though regrettable, PRC cannot take into consideration the 2-dimensional importance of 
schedule-izing of the episode of the darkness (break) relevant to application of a bright 
optical pulse. Fig. 14 will explain whether change of a diurnal rhythm phase and the biggest 
susceptibility (namely, breakpoint) that is especially 0 can be controlled better, if the episode 
of darkness is changed correctly [ how ]. 

Application of the bright optical pulse of this invention can be performed by using the lamp 
with which the type with which many differ is marketed, for example, an ordinary fluorescent 
lamp. It seems that most "white" light and the monochrome band of many light can be 
effectively used if the flux of light is fully large in the range of a suitable vision susceptibility 
function since the********** susceptibility function covers almost all the visible-spectrums 
field. 

In many researches of this invention persons, the source of BITARAITO fluorescence [Duro 
Test Corp.] which stopped sunrays, such as UV beam of light, to the minimum was used. 
However, although the cold source of white fluorescence marketed was also used in other 
trials, in effectiveness, the difference was not accepted on the same exposure level. Since the 
fluorescent lamp was economical to the 1st, it was chosen from the incandescent lamp. As 
mentioned already, by suitable optical reinforcement which is measured by lux or a foot 
candle estimated to reflect a Homo sapiens vision susceptibility function, the reason for 
attaching superiority or inferiority to a specific lamp did not exist. 

Although bright light can be given with every means to offer a suitable optical exposure, it 
recommends taking a user's familiarity and practicality into consideration. In order to attain 
the optical reinforcement of 7,000 - 12,000 luxs (if it averages about 9,500 luxs) desirable in 
order to carry out the desirable mode of this invention, the whole head lining (or wall etc.) of 
the room must be too covered with a fluorescence beam-of-light installation instrument. 
Other equipments, such as portable goggles, a helmet, or other application objects, can be 
used. Such equipment is explained more to a detail below. It being the need is only making a 
retina expose to bright light, while making the pulse chosen appropriately maintain. Though 
natural, the subject does not need to gaze at light directly, the period when the subject is 
suitable — if effectively surrounded by light of suitable reinforcement, it will come out 
enough. 

D. Although application of a bright optical pulse can cause rapid phase modification by 
independent [ its ], it has effectiveness also with deep also carrying out time accommodation 
(timing) of the darkness (break) episode about a bright optical pulse. With it, efficacy of 
phase modification can be made into the maximum by the schedule of a bright optical pulse 
and a bright darkness period. 

When measuring the phase shift actualized in a specific phase corresponding to a bright 
optical stimulus, I hear that darkness/sleep is important for one of the having been the most 
unexpected about the experiential result of the trial which forms the foundation of this 
invention and which went to accumulate, and it has it. The upper panel of Fig. 1 3 is 
explanation of the subject to which ECP temperature min has happened in the normal 
location just before the terminal point of one-day darkness / sleep episode. Continuously, for 
three days, by irradiating light bright every morning, the phase of ECP temperature min 
progressed small and it happened 2.0 hours [ of the usual rising time amount of the subject ] 
ago as a result. 



However, as shown by the lower panel of Fig. 13, the phase of a diurnal rhythm phase 
location progressed notably in the same period by irradiating light in the location as the 
relative phase location accompanying progress of a phase where at least that of one-day 
episode of darkness/sleep is the same for one day. This tells the importance of the timing of 
darkness/sleep, when measuring the magnitude of the phase shift guided by light. Therefore, 
the schedule of the timing of the one-day episode of darkness/sleep is an important factor 
when carrying out this invention on the success reverse side for the rule effectiveness more 
than the magnitude of the responsibility to the stimulus in administration of a specific phase. 
From the test result of vegetation and an animal, since it had concluded that it probably will 
not be necessary to shift a diurnal rhythm phase location corresponding to change of an 
exposure plan in sleep or the shift of darkness The above-mentioned rule effectiveness of the 
schedule of the darkness/sleep to the magnitude of the bright responsibility through which it 
shines and passes The instancy of bright light to "Homo sapiens ? s Melatonin production of 
[REWEI and others opposite to the matter currently conventionally predicted by this 
contractor (A. J.Lewy), prolonged effect: "dawn", and the shift of "twilight", It is the shift of 
a delicate optical Melatonin appearance (DLMO)", Annals NY Acad.Sci., 253 - 259 pages, 
and (1985) Reference] 

Fig. 14 explains that the timing of darkness/sleep is important on the whole regardless of the 
diurnal rhythm phase of bright optical administration, in order to measure the phase shift 
corresponding to bright light. The actualized response is plotted about spacing of the terminal 
point of darkness / sleep episode, and ECP temperature min. If Figs. 1 1 and 14 are taken into 
consideration together, it shines, an ordinary indoor exposure and suitable explanation of the 
reset ability of a Homo sapiens phase to the bright schedule which consists of darkness are 
obtained, and the data point which corresponds here with these two drawings based on the 
attained phase shift can be identified. The desirable schedule for guiding a desired phase shift 
can be obtained from these two drawings as the term of the following titles "the method of 
changing the phase and amplitude using an experiential basis" explains. 
E. The timing of absolute darkness / sleep can determine the directivity of the phase 
corresponding to bright light in Homo sapiens, even when a stimulus of bright light is 
prescribed for the patient with the same diurnal rhythm phase. 

Fig. 15 — the upper Fig. 13 explains two panels, and as indicated in the above-mentioned D 
term, the magnitude rule effectiveness same type in different subject of the location of the 
darkness/sleep to the diurnal rhythm phase reset which answers bright light is explained, 
however, the 3rd panel of Fig. 15 — the timing of darkness / sleep episode — before daily 
bright optical exposure — not but, when a schedule is carried out so that it may carry out 
immediately after that, not progress of a phase but the delay shift of a substantial phase is 
actualized by the same relative phase location to the extent that it was obtained by pre- 
optical exposure. Lewy and other researchers the physiological response of the diurnal 
rhythm timing system to light Since the assumption was formed when the "threshold" 
reinforcement (about 2,500 luxs) required of optical reinforcement controlling secretion of 
the Melatonin hormone from a pineal body was exceeded and it happened The above- 
mentioned effectiveness which contrasts the schedule of darkness/sleep, and an ordinary 
indoor light exposure schedule By this contractor [S. clearly contrastive with what was 
predicted in early stages "The powerful plan for decreasing jet lag"" in the Post flight beyond 
the exposure plan:meridian to "daylight of Daan and A. J. Lewy, Psychopharmacol. Bulletin, 
20 volumes, 566 - 568 pages, 1984]. According to such an early assumption, exposure of the 
optical reinforcement below threshold level (eclipse darkness or indoor common light of 1 00 
-300 lux reinforcement) was not efficient as compared with the bright light exceeding 2,500 



luxs by which both are needed for controlling the Melatonin production. 

F. It is influenced by application of an optical pulse not only with a deep diurnal rhythm pace 

maker's phase but the bright amplitude. 

By decreasing the amplitude using the 1st pulse or continuous pulse, the effectiveness of the 
pulse of henceforth in a phase shift is reinforced. If the amplitude is decreased to 0 when 
extreme, future pulses will reset to the phase before specifying a deep diurnal rhythm pace 
maker immediately. It discovered that the amplitude of the temperature rhythm of the 
endoecism by which this invention persons are measured by "the fixed procedure method" 
served as a marker with the useful amplitude of an endoecism diurnal rhythm pace maker's 
output as development of an approach given in this specification. 

One person of the elderly subject who shows the panel D of Fig. 7 recorded core temperature 
at the time of calculation of a 40-hour endoecism diurnal rhythm phase (ECP), and confirmed 
that the diurnal rhythm variable which may be detected did not exist at all. Similarly, Cortisol 
secretion showed that there was no proof of rhythmicity (rhythmicity). 
In order that that there is no diurnal rhythm variable in the thermography of the fixed 
procedure method of the subject may confirm whether the output to which diurnal rhythm 
pace makers decreased in number is reflected, this invention persons A follow-up survey of 
record of a time amount-isolation environment was conducted for six weeks, the first 
knowledge was checked, and the characteristic pattern that the subject carried out free 
continuation with a long activity-break cycle period (respectively about 22 and 27 hours) (Fig. 
1 6) shorter than 24 hours was found out. Although weak output's of endoecism diurnal 
rhythm oscillator (vibrator's) in period of 23.7 hours existence nature was suggested and this 
was further supported by existence of a low amplitude temperature vibration of the final fixed 
procedure term of the subject, the analysis which collected bed break episode The period of 
bed break episode was consistent, and the phase of the cycle was not related, and the non- 
parameter nature analysis of a spectrum of temperature did not show a remarkable peak by 
the period or all other periods (Fig. 17). 

In the case of that subject, the pattern of the very unusual activity-break cycle in this subject 
to which the amplitude of a temperature cycle decreased notably at the time of screening of 
ECP evaluation which carries out free continuation shows that the endoecism diurnal rhythm 
oscillator is declining substantially in respect of an output as compared with the average 
subject, otherwise, 22 of the beginning and activity-break cycle period [to which the subject 
at the time of asynchronous [ of 27 hours ] subsequently is not progressing — an activity 
[ which is not accepted in young healthy people ]-break cycle term (R. — the thing of 
reference of Wever, T The circadian System of Man, Springer-bell RAGU, and New York 
(1979) — ] — the diurnal rhythm oscillator of endoecism — probably it was captured by the 
synchronization with a neighboring output for ** 24 hours — I will come out.) Therefore, the 
amplitude of the temperature cycle in an ECP protocol calculates the amplitude of a diurnal 
rhythm pace maker's output correctly. 

A core temperature pattern is having checked the assumption of this invention persons of 
reflecting an endoecism diurnal rhythm pace maker, and a break in means to change the 
amplitude of the endoecism component of a temperature cycle concluded that a diurnal 
rhythm pace maker's output could change good. Thus, the reset appraisal method of the phase 
and amplitude which this invention persons developed can estimate the effectiveness of the 
specific break in means against a diurnal rhythm pace maker's amplitude and phase, 
this invention persons learned some general principles, when developing this approach for 
amplitude modification. First, in a specific exposure plan, the endoecism diurnal rhythm pace 
maker could be decreased and the amplitude was decreased even on level to the extent that it 



cannot distinguish from 0 in a certain experiment. Reduction of such diurnal rhythm 
amplitude is useful, especially although it is followed on reduction of the range of various 
diurnal rhythm control-ized variables and decline of the physical strength relevant to the 
trough of the temperature cycle of a diurnal rhythm and the gnosia is prevented. Furthermore, 
the rapid shift of a diurnal rhythm phase is attained by manipulating an optical exposure 
schedule by reduction of such amplitude, and human being of the comparatively low 
amplitude is reported to be more suitable by Reinberg for shift service laborers' failure like 
previous statement. Similarly, the amplitude (this should use the reminder of the recovery 
which increased from that in the daytime, and deeper sleep of night) of the diurnal rhythm 
pace maker of endoecism can be increased by the specific optical exposure plan. 
Therefore, this invention refutes partially opinion which was suggested conventionally that 
the effectiveness of light of as opposed to a diurnal rhythm system in basic data is dualism 
(that is, it is dependent on the optical reinforcement beyond the threshold of specification, 
such as 2,500 etc. luxs). Traditional "phase response curve" obtained on the basis of the short 
optical pulse experiment conducted using the living thing which survives in darkness 
continuous other than this then cannot but shine, and cannot but be explanation of a part of 
Homo sapiens's phase reset responsibility over - darkness cycle. 

A useful publication is used for this invention rather than it resets the diurnal rhythm phase in 
Homo sapiens by light. The load to the synchronization of a grade response is required for 
this publication. That is, the response of the diurnal rhythm system to a specific optical- 
darkness schedule is influenced by the cumulative effect of all change of the optical 
reinforcement in the schedule, the range of a change on the strength which shows important 
effectiveness is not limited to those change beyond a specific threshold (for example, 2,500 
luxs), but the grade range of an optical change on the strength which takes place from 0 
optical reinforcement (namely, darkness) above 100,000 lux (for example, optical 
reinforcement of the sun of high noon) is included. 

These knowledge is checked by some clinical break in trials, and proves practical use of acute 
jet lag and the above-mentioned principle in the treatment of a somnipathy. The availability 
of the above-mentioned principle in facilitation of temporary accommodation usually 
required of the treatment and the shift-operations laborers of age related change of a diurnal 
rhythm function is also proved. 

4. How to change phase and amplitude based on experiential basis as for the change approach 
by this invention, a bright light's having a direct operation to the diurnal rhythm pace maker 
of endoecism and an operation of a bright light are premised on observation of being raised 
notably, by assigning a darkness (rest) period suitably. Furthermore, by using the pulse and 
darkness period of light appropriately, the amplitude of the diurnal rhythm pace maker of 
endoecism can be controlled till the place which lowers the amplitude to 0, and the pulse of 
the light which continues by doing so can reset immediately to the phase of a request of the 
diurnal rhythm pace maker of endoecism. 

The desirable mode of application of the pulse of light and the shift approach of a diurnal 
rhythm based on the timing of a darkness (rest) period is indicated first. Subsequently, 
applying these approaches to a work schedule, a specific travel schedule, and specific diurnal 
rhythm associated diseases is offered. How to change a deep diurnal rhythm pace maker's 
amplitude at the end is explained. 

Although the procedure drawn experientially is the optimal to the specific individual of a 
predetermined environment in order to change a phase and the amplitude, one of the therapies 
drawn experientially may be inconvenient. So, the model based on a computer is developed, 
and according to this, it is possible to adjust another various schedules using another dose, 



another timing, and another persistence time of optical exposure which has the same 
effectiveness. The computer model theory- foundation is indicated into the following section 5, 
and the approach of changing the phase and amplitude using this model is further indicated 
into the following section 6. 

So, the remaining part of this section (section 4) is related with the detailed publication of the 
procedure for changing the phase and amplitude of a diurnal rhythm which were drawn 
directly from the experiential data which can be used now. 

a. Delay of a diurnal rhythm phase using the data obtained experimentally Delaying a diurnal 
rhythm phase A west going jet passenger person, the shift (namely, clockwise rotation shift) 
service laborers who shift to the direction of late time amount and have to take the place, And 
subject in which it was rash, so that the sleep phase was harmful (that is, although it is early 
sleep phase syndrome (Advanced Sleep Phase Syndrome) and this is a disease typical to an 
elderly man, it is not restricted to this.) It receives and is desirable. 

Delay of the phase of 2 - 1 1 .5 hours can pay attention special to the timing of a bright light 
and darkness term, and can attain it in the period on two - the 3rd by building a lighting 
schedule appropriately. 

In order to make the design of a lighting schedule into the best, it is necessary to get to know 
the diurnal rhythm in early stages of a processed person, the above-mentioned voice by which 
this is known as a fixed procedure (Constant Routine) ~ it is best attained like. However, by 
comparing with the principal part of criteria phase data which are indicated by this 
specification ( Fig. 3 , Figs. 4,5, and 6) and which are generally indicated by reference like, 
when it is also most to reason such a phase, it is possible. 

By deducting an initial phase from a desired phase, the magnitude and the direction of a 
phase shift of desired are determined. Subsequently, it decides on the optimal time amount 
which starts the exposure of the pulse of a bright light by performing interpolation of Fig. 1 1 . 
In a mode with this bright desirable light pulse, the persistence time is about 5 hours and an 
exposure is about 7,000-12,000 luxs. The light of half reinforcement may be irradiated in 
[ pulse order / of these 5 hours ] about 1 5 minutes. 

The optimal timing of a darkness (sleep) pulse is determined by performing interpolation of 
Fig. 14. This darkness pulse is made to maintain from about 6 hours in a desirable mode for 9 
hours. The retina of an eye must be substantially covered suitably from all light. This can be 
performed in practice, while sleeping by placing an individual all over a dark room, for 
example, a bed. In the desirable mode of the approach of this invention All the indoor 
artificial light sources for the interior of a room (For example, switches, such as an electric 
light, other light sources and a gas lamp or a fire lamp, and television) are turned off. 
Moreover, all the light sources (for example, the daylight and streetlight which enter indoors 
by the aperture, the skylight, or other ON light approaches which were opened) of a natural or 
artificial outdoor light must be covered from the room using a putting-out-lights curtain, an 
opaque blind, or other suitable masking means, an individual needs to break into such a dark 
room at the planned darkness period — when there is nothing, the contact lens which wears 
the goggles absorbed effectively [ the light ] 90 to 95%, or has the same light absorption 
ability may be fixed. 

The processed person must be exposed to the time amount which is not specified above at the 
light of the usual indoor light reinforcement (about 100-500 luxs). 

This optical exposure schedule is repeated for three days in a desirable mode. If this therapy 
is completed, the desired phase shift will be attained. When it is necessary to evaluate an 
individual's phase or amplitude reset ability to the therapy, the second fixed procedure can be 
performed. 



Fig. 1 8 is a raster diagram which shows how applying a bright light promotes a diurnal 
rhythm pace maker's phase delay shift quickly compared with only operating an activity-rest 
cycle. Fig. 18 is a raster diagram in which the information on a horizontal time-axis includes 
the information on both 6th with the 5th day on the 5th. Similarly, the time-axis on the 6th 
includes the information about both 7th day with the 6th day. Therefore, the time amount 
shown by 522 and 524 (refer to the 18th Fig.) is the actually same experiment time amount. 
In Fig. 18, the hollow rod shows the recovery period, and the solid rod shows the period from 
which it was compulsorily absent on the bed. 

The test subject was put on the schedule to which phase delay is repeated by accumulative in 
the activity-rest cycle. In order to determine the effectiveness of diurnal rhythm phase delay 
based on a bright light pulse between either of these delay, the bright light pulse was applied. 
This phase delay was measured using the above-mentioned phase reset ability evaluation 
approach. 

The first fixed procedure was started before time amount 502 (Fig. 1 8). It was determined 
that a deep diurnal rhythm pace maker's trough will happen by time amount 512 between this 
fixed procedure (the 5th day). The test subject was 6 day -9 day aligned with the 24-hour 
activity-rest cycle. A deep diurnal rhythm pace maker's second fixed procedure was carried 
out to time amount 504. Although only 0.9 time phases of a deep diurnal rhythm pace 
maker's troughs were delayed, think from it being in agreement with the result of the point 
under the same environment, and this is are meaningless statistically, as shown in time 
amount 514 (the 10th day). 

6 time delay of a test subject's activity-rest cycle was carried out on the 1 1th. This delay was 
forced from the 1 1th to the 14th. It differed [ 6 day -9 day ], and in between [12 day -14 
day ], as shown in 526 (Fig. 18), the test subject was continuously exposed in a bright light of 
5.5 hours 3 night. The third fixed procedure was performed on the 14th. It was determined 
that a deep diurnal rhythm pace maker's trough happened to the time amount shown by the 
time amount 516 on the 15th. The phase delay between time amount 514 (the 10th day) and 
time amount 516 (the 15th day) was 7.1 capable hours statistically. This shows that the phase 
of a diurnal rhythm pace maker deep to the magnitude which cannot be explained shifted 
dramatically depending on free continuation (free-running) phase delay or actuation of an 
activity-rest cycle by carrying out the **** exposure of the bright light pulse. 
A 5 day -15 day procedure is 15 day -25 day repeated [ of an experiment ] fundamentally. 
Meaningless phase delay was caused in the statistics target of only 1 .9 hours in a deep diurnal 
rhythm pace maker by the delay of 7 hours in an activity [ on the 1 6th / which was forced ]- 
rest cycle. Time amount 516 (the 15th day) and time amount 518 (the 20th day) have shown 
this deep phase delay of a diurnal rhythm pace maker as relative time amount which happens 
to a deep diurnal rhythm pace maker's trough. 

After shifting an activity-rest cycle for further 7.5 hours on the 20th, the pulse of a bright 
light of the persistence time of 5.5 hours was applied the 21st - 23rd. Time amount 518 (the 
20th day) and time amount 520 (24 / the 25th day) have shown the phase shift of the deep 
diurnal rhythm pace maker of 9.9 capable hours as relative time amount of a deep diurnal 
rhythm pace maker's trough statistically. 

If it summarizes, the phase shift (minus 7.1 hours and, and minus 9.9 hours) of the deep 
diurnal rhythm pace maker which answered application of the pulse of light with bright Fig. 
1 8 shows the far large thing in the graph compared with what is explained by either of the 
actuation of a free continuation phase delay or activity-rest cycle (less than 2 hours). 
It is shown that Fig. 19 applied the bright phase shift ability of the pulse of light by this 
invention effective in the traveler exceeding the meridian. The alphabetic character of A, B, 



C, and D shown in Fig. 19 corresponds to the section displayed such in Fig. 18. Between 
Sections A (5 day -10 day), it suits effective in a travel with the diurnal rhythm pace maker of 
the endoecism of the subject equivalent to the travel which goes to Omaha from New York. It 
is because the period of this pace maker's proper becomes longer than 24 hours and it will so 
shift to time amount late as this pace maker's natural inclination, 
between Sections B (10 day -15 day), the diurnal rhythm pace maker of a traveler's 
endoecism is equivalent to the travel from Omaha to Oakland by the phase shift dramatic one 
layer caused by the pulse of a bright light applied continuously 3 night — amount adaptation 
is carried out. 

When arriving in 1 ** New Zealand, since the diurnal rhythm pace maker of endoecism shifts 
to again late time amount, the diurnal rhythm pace maker of the endoecism of the subject 
suits effective in the Sydney time amount between Sections C (15 day -20 day). So, in 
Section D (20 day -25 day), the diurnal rhythm pace maker of the endoecism of the subject 
suits effective in the travel from Australia to London by promotion of the phase shift by the 
application for three days of the pulse of a bright light. 

As the background of invention was indicated, the comparatively short time amount by which 
these dramatic phase shifts are attained is advantageously in agreement with the time of 
superfluous sleep (thing for compensating the sleep which ran short) in case there is nothing 
finishing a phase shift, and brings about mitigation of symptoms. So, it becomes possible to 
offer the treatment approach which can be performed in various scenarios to the traveler 
exceeding the meridian by the shift approach of the diurnal rhythm pace maker phase of the 
endoecism by this invention. The treatment of the shift approach of the diurnal rhythm pace 
maker phase of the endoecism by this invention which can be performed is attained to the 
shift service laborers who are in various shift service schedules or other unusual (in view of 
the viewpoint of a diurnal animal) service schedules again. For example, Fig. 1 8 carries out 
mimicry not only of a west going traveler but the shift with the later timing of the sleep- 
recovery cycle needed for the industrial laborers in the case of shifting to night shift service 
from day-ranges shift service or semi- night shift shift service. It turns out that the ECP 
minimum value is chosen much more advantageous so that it may be maintained during a 
compulsory darkness (it probably sleeps) period in the case of Fig. 18. As mentioned above, 
if time amount is doubled so that the ECP minimum value may be happened during a sleep 
period, sleep will become much more efficient and an activity while having occurred will 
tend to become much more productive. 

(1) Fig. 20 expresses the schedule plotted by the duplex raster method, and is suitable the the 
best for attaining the delay shift of about 3 hours. Such delay is typically needed for the flight 
traveler from New York to San Francisco. This schedule uses the protocol (namely, Type 1 
reset) which resets a diurnal rhythm phase, without almost affecting the diurnal rhythm 
amplitude. The first solid rod expresses individual habitual sleep / darkness period (generally 
it happens to 07:30 from 23:30). A day (you may be one day before a travel), following 
sleeping time amount, and following recovery time amount become 1 hour late, and irradiate 
a bright light (at least 7,000-12,000 luxs) of about 4-5 hours just before this sleep / darkness 
period, the next day (you may be that day of a travel), sleeping time amount, and recovery 
time amount — further — 1 hour and a half — it becomes late and a bright light of about 5-6 
hours is irradiated just before sleep. If convenience avoids, this bright light may be irradiated 
during a flight by airplane during a travel. This is extremely suitable for the evening of the 
nonstop flight to San Francisco from New York in a plane. This schedule can be continued 
when a phase delay shift is still more nearly required. However, probably, type 0 (amplitude 
attenuation) phase reset will be still quicker when a much more exact shift faces. 



(2) The shift service laborers who shift to a night shift shift from an east going traveler (from 
Seattle to for example, Paris) or semi- night shift shift When a traveler travels many areas in 
the Western world from the East, or when industrial laborers have to take the place of a night 
shift from Japanese work It is often necessary to make their sleep-recovery cycle reverse 
nearly completely (delay of 10 - 12 hours, or shift with required bringing forward for 10 to 12 
hours), a required shift — 10 hours — or since it is needed for one to two weeks more than it 
until this shift is completed in reset of Type 1 when required, it is impossible to carry out by 
this type 1 of reset in practice. So, the best approach is doubling the timing of sleep/darkness 
so that light's may be exposed in the center of the minimum diurnal rhythm temperature and 
convenience's may become the best about industrial laborers 1 schedule or new time zone. It is 
dark in the room used for sleep, and it necessary to emphasize that it must be covered from an 
environment or the artificial light source. 

The potential clinical usefulness of this invention approach for resetting a human diurnal 
rhythm phase is proved in the panel B of Fig. 7 in the follow-up survey of the case study of 
the age subject which is the extreme example of phase advance of a diurnal rhythm pace 
maker which happens as age progresses. The panel B of Fig. 7 is the comparison of 
temperature data (continuous line) a 66-year-old healthy woman's datum line, and fixed every 
day. These data are piled up on the criteria (**S.E.M., perpendicular **** mark) temperature 
data collected from 29 young normal test subjects under the same protocol. The criteria 
sleeping time amount on a title is averaged for the data obtained from normal control as 24:00. 
A black rod expresses her sleeping rest period planned at regular time amount. ****** 
expresses calculation the fixed every day of a phase and the amplitude. The cross enclosed 
with a circle shows the minimum value of the endoecism temperature rhythm which suited. It 
should be cautious of the ECP minimum value in this case having happened in 1 1 :35 p.m., 
and having happened for about 5 hours earlier than what is expected based on criteria data. 
However, it is not clear between the night before a fixed procedure because of a shielding 
effect. As for between fixed procedures, in the rhythm of Cortisol secretion, the phase became 
early similarly. The phase which became early remarkably [ her ] was checked by repeating 
this protocol twice after that. This condition has often followed early sleeping and recovery 
time amount which can often be seen on the senior. 

It is the control research which shows that a diurnal rhythm pace maker is reset, fixing her 
rest-activity cycle when Fig. 21 exposes a bright indoor light to this female test subject in the 
evening. About the notation in drawing, ****** shows the sleeping rest period between 
outpatient department monitoring like the above. It shows what is suggested that shift of the 
diurnal rhythm pace maker of endoecism is not [ Panel A (upper left) ] capable according to 
the ECP evaluation before and behind an entrainment schedule including exposure of the 
usual indoor light. Panel B (upper right) is the raster plot of the trough of the temperature 
between control researches. The bar which stipple attached emphasizes the specific time 
amount in which temperature was less than the datum-line entrainment average. While being 
exposed to the indoor light usual in a laboratory, it should be cautious of the phase shift 
having not happened. Although Panel C (lower left) shows the ECP evaluation before and 
behind an entrainment schedule like Panel A, it includes the break in stimulus which exposes 
a bright indoor light in the evening, and shows the phase delay shift of 5.7 hours of a diurnal 
rhythm pace maker. The notation is the same as that of the case in Panel A. The test subject 
received exposure of a bright indoor light (7,000-12,000 luxs) between 19:40-23:40 for seven 
days every day. Light (3,000-6,000 luxs) of middle level was exposed in [ before and after 
exposure of these 4 hours each ] 1 5 minutes. Panel D (lower right) shows the raster plot of 
the trough of the temperature of the between before this intervention study, and the 



magnitude of a phase delay shift shown by Panel C was checked. 

This clear phase shift was checked by the same shift in the rhythm of the blood serum Cortisol 
which is other markers of a diurnal rhythm pace maker (Fig. 21). In order to align the Cortisol 
secretion pattern before and after the break in of a bright indoor light, the horizontal time-axis 
was shifted for 6 hours. Extraction of a blood sample was performed while there was a test 
subject in the usual indoor light (50-250 luxs) between the fixed procedures performed 
immediately after just before this break in. The pattern after a break in (a white round head 
and broken line) was moved in accordance with the shaft (continuous-line shaft) before 
intervening for 6 hours, and two waves were aligned by doing so. Although the configuration 
of a pattern did not change with these break ins in this plot, having carried out the phase 
about 6 time delay is shown. 

b. At least that of a diurnal rhythm using the data obtained experimentally is progress of a 
phase. Advancing the phase of a diurnal rhythm It shifts to the direction of an east going jet 
passenger person and early time amount, and must take the place 0. Namely, subject which 
became so late that the needle of a clock, the circumference shift shift service laborers of 
reverse, and a sleep phase are harmful (that is, although it is slow sleep phase syndrome 
(Delayed Sleep Phase Syndrome) and this is the subject typical at a junior) It receives not 
being restricted to this and is desirable. 

Attention special to the timing of light with as bright progress of a phase as that of 2 - 1 1 .5 
hours and darkness is paid, and it will be attained in the period on two - the 3rd by standing a 
lighting schedule suitably. 

In order to design a lighting schedule the optimal, it is necessary to get to know the phase of 
the diurnal rhythm in early stages of a processed person. This is best attained by the above- 
mentioned mode known as a fixed procedure. However, in almost all cases, it is possible to 
reason such a phase by comparing with the principal part of criteria phase data which are 
generally indicated by reference as are indicated by this specification. 

By deducting an early phase from a desired phase, the magnitude and the direction of a phase 
shift of desired are determined. Subsequently, the interpolation of Fig. 1 1 decides on the 
optimal time amount which starts the exposure of the pulse of a bright light. In a mode with 
the desirable pulse of this bright light, the persistence time is about 5 hours, and an exposure 
is about 7,000-12,000 luxs. The light of half reinforcement may be irradiated in [ pulse order 
/ of these 5 hours ] about 15 minutes. 

The interpolation of Fig. 14 decides on the optimal time amount which starts a darkness 
(sleep) pulse. This darkness pulse is maintained from about 6 hours in a desirable mode for 9 
hours. The retina of an eye must be suitably covered from all light. 

The processed person must be exposed to the time amount which is not specified above at the 
light of the usual indoor light reinforcement (about 100-500 luxs). 
This lighting schedule is repeated for three days in ** better ******. if this therapy is 
completed, the desired phase shift will be attained. 

The example of the phase which exists in each which was advanced about the travel from 
Seattle to London and the east going travel of equivalence using this technique is shown in 
Fig. 1 . 5-hour exposure of a light bright enough to 6:30 of about 1 .5 hours ago (7,000-12,000 
luxs) was started in the morning in the ECP temperature minimum morning rather than 8:00 
(this is determined by the fixed procedure of the beginning in this case, or can be guessed 
from traditional recovery time amount abbreviation 9:30 a.m. of a young man using the 
criteria data of Fig. 5 ) (a 3,000/15-6,000 luxs transition stage is included before and after 5- 
hour exposure of a light bright enough). Rescheduling of 9:30 was carried out in parallel 
habitual sleeping / darkness time amount morning 2:30 of the great portion of him, and the 



great portion of his habitual habitual recovery / abbreviation morning between light-hours so 
that it might be generated from 5:30 p.m. to 8 hours early 1 :30 a.m., as if it traveled the sleep 
episode of each every day from Seattle to London. What his temperature min shifted eight 
time phases of continuing ECP evaluations for was shown. It can be used also for the shift 
service factory worker who takes the place of the schedule which needs to sleep at night and 
to work between **** from the schedule which needs to work at night and to sleep the 
lighting schedule of the light/darkness of the same mold as this during the morning and to 
whom a phase progresses. About such change in the sleep schedule needed by changing a 
shift service labor schedule Even if the shift of their shift service takes the place of any of the 
direction of clockwise, or the needle of a clock and the direction of the circumference of 
reverse, if 4 - 5 hours (from abbreviation 1 1 :00 a.m. up to 4:00 p.m.) of the last of**** and 
shift service laborers are exposed to a bright light in an office their adaptability [ notably as 
opposed to this schedule ] — raising — daytime — **** — efficiency and action are raised, 
sleep at home is improved, and the inclination of the accident under work may be decreased 
The exact timing of optical exposure which can be used for changing shift service laborers 
will be dependent on the amount of a natural light exposed during their labor schedule, 
working conditions (for example, amount exposed to an outdoor light during work), the 
average age, commutation, and going home. This contractor in this technical field quotes the 
information on Figs. 1 1 and 14, and if required, he can show the most suitable paradigm for a 
related employee. The mathematical ** type described below can be used. Other strategies 
(strategy) can decrease the amplitude of shift service laborers 1 diurnal rhythm to the time 
amount exposed to a light exactly bright before the transition stage of shift change, therefore 
can promote their adaptability. 

Figs. 23 are the raster diagram of Fig. 18, and the same raster diagram. However, Fig. 23 
includes not only the delay of a phase but progress of a phase. 

Case [ in Fig. 1 8 ], a hollow rod shows the time amount which does not sleep and the solid 
rod shows the stage from which it was compulsorily absent with the bed. In time amount 552, 
554, 556, 558, 560, 562, and 564, respectively, in order to decide on the occurrence time 
amount of diurnal rhythm pace maker min of the endoecism of 556, 568, 570, 572, 574, 576, 
and 578, the fixed procedure was begun. In respect of the versatility in this laboratory trial, as 
580, 582, 584, 586, and 588 showed, the pulse of a bright light of 5 hours was irradiated for 
three consecutive days at coincidence. 

The timing of an exposure of the pulse of a bright light and the timing of a darkness term 
changed the phase so that progress or delay of a phase might be caused to the extent that it is 
controllable. 

Between Sections A, the subject was tamed in darkness and the 24-hour cycle of light. It 
turns out that an ECP phase progresses only for 0.8 hours from 566 to 568 at this tamed 
period. (For the Homo sapiens subject, it is not common to display the period gamma x of the 
proper of 24 or less hours.) As respectively shown in 580 and 582 among Sections B and C, 
the pulse of a bright light was applied for three consecutive days. It is shown clearly that the 
groups 580 and 582 of the pulse of a bright light produce Fig. 23 substantially the ECP 
temperature 568 [ a minimum of] and after 570 respectively. Progress of a phase was both 
respectively observed at least for ECP of 8.2 hours and 7.0 hours as if darkness initiation 
progresses only for about 8 hours as a result of such bright timing of the pulse of light. For 
three consecutive days, the group of the pulse of a bright light of every 5 hours was forced, as 
shown in 584, 586, and 588. These three bright groups of the pulse of light determined 
substantially that time amount was before ECP min in 572, 574, and 576. Such bright timing 
of the pulse of light caused the delay of the phase of 3.0 hours, 5.4 hours, and 4.5 hours 



respectively with the delay of the phase shown by the shift to the right of the compulsory 
darkness term in Sections D, E, and F. 

It is thought that the laboratory experiment currently recorded on Fig. 23 is carrying out 
simulation of the meridian crossing travel of the dimension between continents about Fig. 24. 
The sections B, C, D, E, and F shown in Fig. 23 correspond to the simulated phase shift 
which is experienced with sufficient convenience by the traveler of an itinerary who showed 
in Fig. 24. It is ideal adjustment to the Homo sapiens by whom progress of a phase 
subsequently travels at least that of 8.2 hours shown at Sections B and C, and 7.0 hours from 
Nairobi to Oakland from Boston to Nairobi. The delay of the phase of 3.0 hours, 5.4 hours, 
and 4.5 hours makes the Homo sapiens who subsequently travels to Moscow and Greenland 
from Oakland to Beijing similarly adjust. 

The effectiveness of the pulse of a bright light which shifts ECP temperature min although it 
is not practical to expose them the very thing to the pulse of a bright light and darkness as 
many travelers were correctly shown although it should generally have been accepted not to 
be desirable to experience ECP temperature min in broad daylight (it is the case where they 
are all the ECP minimum values of Fig. 23) and, and compulsory darkness is shown clearly. 
Probably deformation of efficiently more practical light / darkness therapy will become 
clearer by understanding of the principle shown in the remaining part of this specification. 
The phase response curve or mathematical ** type drawn experientially may design most 
effective practical light / darkness therapy so that it may suit in the darkness defined above 
and the schedule of the episode of ordinary indoor lighting. 

In order to illustrate, the example of the lighting schedule which promotes (1)3 time-delay 
shift and (2) 10 time-delay shift is given. The optimization and the practical profits based on 
experience were examined. 

Fig. 25 expresses the schedule plotted in the duplex raster format, and is the most suitable to 
attain progress of the shift of about 3 hours. Probably, such progress is typically needed for 
the traveler who flies from for example, Sun Francisco to new York. This schedule uses for 
the amplitude of a diurnal rhythm the protocol which reinstalls the phase of the diurnal 
rhythm which seldom influences (namely, Type 1 reinstallation). The first solid rod expresses 
each habitual sleep episode (typically, generated from 21 :30 by 7:30). Sleeping time amount 
and recovery time amount are set forward early for 1 hour at the next day which may be a day 
before a travel, and recovery and coincidence irradiate with a bright light (at least 7,000- 
12,000 luxs) for about 4 to 5 hours at it. Sleeping time amount and recovery time amount are 
set forward early [ 1 more hour and half] on the next day which may be a day of a travel, and 
recovery and coincidence irradiate with a bright light for about 5 to 6 hours on it. When 
convenient, a bright light was able to be irradiated on the way. If this irradiates a bright light 
within an airplane in the flight of every morning which does not stop the middle from Sun 
Francisco to new York, it will be ideal. Exposure of such a light can be produced with the 
portable goggles described to the airplane of special equipment which has equipped the 
passenger room with a bright light, or the following. 

A very similar protocol can be used for the therapy of the subject which has delayed type 
sleep phase syndrome (DSPS). The phase of the diurnal rhythm of the endoecism of the 52- 
year-old woman who has the sleep schedule failure (sleep scheduling disorder) characterized 
by sleep (excessive daytime sleepiness) in the daytime [ of insomnia (sleep onset insommia) 
and early morning / superfluous ] at the time of sleep initiation and DSPS is shown in the 
upper panel of Fig. 26. With a morning light, this subject was exposed 3 times and it dealt 
with it, and it measured whether her diurnal rhythm pace maker could advance a phase to 
early time amount, without confusing her habitual sleeping hours, without shifting the time 
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amount of her plan ********** sleep-recovery cycle (a protocol is shown in Fig. 27). 
Immediately after being exposed to a bright light only 3 times, her diurnal rhythm pace maker 
could advance the phase to the location normal for the woman of her age only for about 4 
hours (refer to Fig. 26 and the 27th Fig.), and subject-DSPS history five-year or more - 
reported the remission from a debility symptom which had blocked the capacity that her 
occupation could be performed. 

This research was done like the following examples and moved to operation. Fig. 28 shows 
the output of the biological clock measured between the fixed procedures from the traveler 
Fig. 29 Immediately after returning from Tokyo to Boston, before performing any treatment, 
him — the abbreviation of the Boston time amount (horizontal axis under Fig. 28) — the low 
location of the cycle of temperature is arrived at in the afternoon 4:00 (it is very sleepy, the 
drive is the lowest, and the danger of accident is the highest), and as shown in Fig. 30 which 
is the raster plot of his travel schedule in the meantime, he is usually sleeping. About Boston, 
although it is very unsuitable, according to the array which such a phase mistook, it becomes 
difficult to have occurred at the daytime of the area, without using a stimulant, and sleeping 
night, without using a hypnotic becomes difficult. Instead, this traveler was exposed to the 
pulse of a light bright 3 times every day, and rescheduling of the sleep episode of his every 
day was carried out to the Boston time amount. After he returned to Boston, in three days, 
when the sleep by "jet-plane fatigue (jet lag) from the inversion of an allowed-time band and 
the effect of ****** on in the daytime were in the typically worst condition, his biological 
clock was instead reset by the therapy completely, and it was generated in the place whose 
apex in the temperature cycle of his every day was a trough (Fig. 29). Next, he fully sensed 
****** for the daytime of the area, and slept without the stimulant and the hypnotic at night 
well. In order to make it easy that shift service laborers adjust on a night shift, the same 
approach as this is applicable. 

c. Reduction of the amplitude of a diurnal rhythm using experimental data It is desirable in 
order to put a diurnal rhythm timing system on a more unstable location, and reduction of the 
amplitude of a diurnal rhythm is desirable when expecting change of the phase of a diurnal 
rhythm. This approach is desirable for the shift service laborers from whom the traveler or 
working hour exceeding many standard time zones changes. If the amplitude of a diurnal 
rhythm fully decreases, a diurnal rhythm timing system will correspond and will become 
sensitive to the lighting cycle of a single day. Therefore, as soon as the traveler or laborers 
who are exposed to an environmental lighting schedule (indoor bright optical exposure 
therapy designed so that closely [ the light which can be used in environment ]) perform a 
new schedule, they can get profits very much by reduction of the reserve of the amplitude of 
a diurnal rhythm. 

There is the reduction range of the amplitude which can be attained using the therapy with 
which time amount was doubled specially, and this contains both the episode of darkness, and 
the episode of exposure of a bright light the optimal. The amplitude of a diurnal rhythm can 
be effectively decreased to 0 by planned optical exposure for two days. 
In order to design a lighting schedule the optimal, it is necessary to get to know the phase of 
the diurnal rhythm in early stages of a processed person. This is best attained by the above- 
mentioned mode known as a fixed procedure. However, in almost all cases, it is possible to 
reason such a phase by comparing with the principal part of criteria phase data which are 
generally indicated by reference as are indicated by this specification. 
The optimal lighting schedule for bringing about reduction in the amplitude centralizes a 
bright light (about 7,000-12,000 luxs) on the perimeter of the time amount of temperature 
min of the endoecism measured by somatization of a fixed procedure or criteria data for 



about 6 hours. Ideally, the absolute 7 - 8-hour episode of darkness (sleep) should be put on a 
location which is 180 degrees (12 hours) from the midpoint of exposure of light with the 
bright midpoint of darkness episode. Preferably, this therapy is repeated for two days. 
If the timing of light or a darkness stimulus is changed slightly, the amplitude will decline 
partially and a phase will change subordinately in many cases. Increase of the amplitude of a 
diurnal rhythm could be expected when the amplitude will be indicated value or semi- 
indicated value (subnominal value) first, if this schedule is changed substantially or it carries 
out reversely. The core temperature of the actually measured body for Homo sapiens was 
shown in Fig. 31 as a function of time amount. 1402 and 1408 show the object which 
received the fixed procedure which sometimes starts. However, the bright optical episode 
shown by 1404 and 1406 between these two fixed procedures was forced. 1410 shows 
reduction of the amplitude to about 0 after initiation of the 2nd fixed procedure. The 
amplitude from the top-most vertices of the diurnal rhythm pace maker of the endoecism 
measured after time amount 1410 by core temperature change which suited to top-most 
vertices decreased from 2-3 degrees F to the level below detection. 

d. increase of the amplitude of the diurnal rhythm using experimental data increase of the 
amplitude of a diurnal rhythm — already — to the extent that — or [ making the schedule by 
which the phase sequence is carried out follow stability ] — or in these people [ people ] to 
make it follow, it is desirable. A diurnal rhythm timing system receives uneasy and is made to 
resist according to increase of the amplitude of a diurnal rhythm. Increase of such amplitude 
is useful to pure night shift laborers [ laborers ] to make it follow the schedule of night, and 
useful to changing a schedule so that his social life may be promoted further during a 
weekend, the pure Japanese work laborers to whom similarly the amplitude increased — some 
— the late night of a weekend — good — it can bear — in addition — and the preparations 
which work at the early morning on Monday can be made, therefore, morning optical 
exposure which increased with the portable equipment in the middle of going to work 
through the instrument in a home or a station - every day --****-- action and storage are 
improved - I think that it will come out - having - this - a core temperature cycle - ** — 
both changing is known. [ZAISURA (Czeisler, C.A.), Kennedy (Kennedy, W.A.), Alan 
(Allan, J.S.), "reduction of a circadian rhythm and action in transportation business", 
Proceedings OBU A workshop-on JI EFEKUTSU OBU automation-on operator performance 
0 [ Proceedings of a Workshop on the Effects ] of Automation on Operator Performance, The 
Koblenz (Coblenz, A.M.) edit, KOMISSHION Di KOMYU note yaw ROPINU, programmer 
DO, a RUSHIERUSHU medical treatment E DO SANTE PUYUBU rucksack, uni-bell main- 
actor-in-a-No-play RUNU DESUKARUTO () [ Commission des Communautes ] 
Europeennes, Programme de Recherche Medicale et de Sant** Publique, Universite Rene 
Descartes:Paris, 1986, and refer to the 146-1 71st page. ] 

There is the increase range of the amplitude which can be attained using the therapy which 
defined time amount specially, and this contains both of a darkness term and an optical bright 
exposure term the optimal. The amplitude of a diurnal rhythm can be effectively increased by 
optical exposure by which the plan was made for 1 or two days. 

In order to design a lighting schedule the optimal, it is necessary to get to know the phase of 
the diurnal rhythm in early stages of a processed person. This is best attained by the above- 
mentioned mode known as a fixed procedure. However, in almost all cases, it is also possible 
to reason such a phase by comparing with the principal part of criteria phase data which are 
generally indicated by reference as are indicated by this specification. 

A bright light (about 7,000-12,000 luxs) of about 6 hours of the optimal lighting schedule for 
bringing about amplitude increase is the opposite of the time amount of endoecism 



temperature min measured by somatization of a fixed procedure and criteria data. The 
absolute darkness (sleep) of 7 - 8 hours should be centralized around endoecism temperature 
min. By request, these both may be applied over a long period of time so that the amplitude 
of the diurnal rhythm timing system over several weeks may return to the instability of the 
amplitude slowly subsequently to indicated value. 

The panel on the left-hand side of Fig. 32 shows the fixed procedure evaluation before the 
normal diurnal rhythm temperature rhythm of the endoecism of the male subject intervenes. 
A right-hand side panel shows the result of the phase after intervening, and amplitude 
evaluation. Although the phase of endoecism temperature cycle min seldom changes, the 
amplitude of a rhythm increases notably. 

The amplitude increases partially and a phase changes with the slight change in the timing of 
light or a darkness stimulus subordinately in many cases. When this schedule is changed 
substantially, or it carries out reversely and the amplitude is indicated value or super- 
indicated value (supra-nominal value) first, reduction of the amplitude of a diurnal rhythm is 
expected. 

5. Theoretical (Model -Foundation) Basis of Diurnal Rhythm Phase of this Invention, and 
Modification Technique of Amplitude : by Which Especially Diurnal Rhythm Pace Maker 
(Following — "X Oscillator" — or it is Only Described as "X") of Endoecism is 
Mathematically Modeled with the Second Degree Differential Equation of the Following 
Juan Dell Paul Mold 

(12/,) 2 ^ + « x <l-,l/4)ii!i 

+ (24A X ) 2 x = F x (1) 

In an upper type (1), t is the time of day timed with the time basis. Parameter mu x is the 
"stiffness" of x oscillators, the thing of the range of 0.05 <=mux <=0.15 is presumed to 
standard Homo sapiens, and the central value is 0.1. 0.1 is presumed as a trial calculation 
value to these mu x, and this is presumed from muy value (initial" stiffness [ of y 
oscillator ]") by the double oscillator model of a human diurnal rhythm timing system (R. 
refer to "the mathematical model of the Homo sapiens diurnal rhythm by two interaction 
oscillators" by E.Kronauer etc., Am.Journal Of Physiology, 242 volumes, R3-R17 page, and 
1982). This was corroborated by the experiment before characterizing the so-called phase 
trapping phenomenon. According to amplitude actuation of the vibratility output by this 
invention person etc. in which it succeeded, it turned out that there is almost no hope that mu 
x is larger than 0. 1 5, and it does not become or more in 0.2. The oscillator which has 0.03 or 
less internal stiffness coefficient does not suit physiologically with the strength of the diurnal 
rhythm ("x") oscillator sensibility of the observed endoecism in such a situation that it is 
[ therefore ] easy to be influenced with the effect of external too much. Parameter tau x 
expresses the natural period of x oscillators, and is presumed that it is the thing of 23.6 
<=taux <=25.6 within the limits, and the central value is 24.6 to standard Homo sapiens. If 
any force functions Fx do not exist, x will become the sine wave (that is, all the loci from 
maximum +1 to the minimum value -1 are 2) which sets the amplitude to 1 mostly. 
A force function Fx consists of two effectiveness. The 1st effectiveness is a function of light 
with which a retina is exposed. The 2nd effectiveness is based on the internal influence of the 
endoecism which has an activity-pause pattern. 

First, photoeffect is considered. The standard intensity of illumination of the sight at which an 



observer stares is a 1 foot-candela or lux. Since* weighting of this measured value is carried 
out, it differs from the total quantity of light in a visible spectrum. That is, weighting of these 
visible-spectrum parts that a visual system induces more is carried out greatly. In a bottom 
type (2), I shows a view image-ed (equalized over the whole region of visual field which 
includes retina) illuminance. B shows the brightness of the object with which an observer is 
related with I. In 133 Sience 80-86-page 1961, Stevens shows the value covering the large 
area (about 6 log unit) of I, and B is connected with I as follows. : B=cl 1/3 (2) 
Here, let c be constant value. The force function based on the optical operation to a retina is 

(p ) m = d b _ c , d (I 1/3 ) 
as follows. : ' X * d t ' d t ( 3 } 

The evaluation illuminance of the :(1) each people this the display of whose is the new thing 
which materialized two prerequisites is the approximate value of the photoeffect to a diurnal 
rhythm pace maker. 

(2) x oscillators mainly answer illuminance change and do not answer **** or average 
illumination at all. 

Characteristics 1/31 reach far and wide, and it changes substantially. Although a characteristic 
changes to various I values, about l/(for example, the range of 1 / 6 - 1/2) of characteristics of 
3 is a thing within the limits which this invention means. 

The multiplier c value to the Homo sapiens of the criterion at the time of I being measured 
with 1 lux is the thing of 0.05<=c<=0.1 within the limits, and c= 0.065 is central value, c 
value was selected based on the experimental value drawn under a standard indoor light, and 
entrainment was performed there by changing x for levy period tau ** 1 .0 to 1 .3 hours. Based 
on this observation, a blindness test subject cannot perform entrainment, if tau x shifts for 0.4 
hours. If the time amount career (the darkness where light does not exist is included) of light 
that a retina is exposed is expressed as I (t) and (lux), a part for Mitsunari of the force 
function Fx applied to a formula (1) by the formula (3) will be obtained. 
A model is tackled through activity function A (t) by the endoecism non-intensity-of-light 
function to x oscillators, and this function A (t) is 0 at the time of sleep, and is AO at the time 
of recovery. An activity function is as follows. : 

(F x>ffi«=-jf (4) 

A (t) takes only two values, 0, or AO, transition between both values is performed at a 
moment, and the time amount differential coefficient is an unit, and is mathematically shown 
to each transient by ,, delta(delta)-function. t ' delta- function is strength when delta- function is 
AO in strength when changing from sleep to recovery, and sleeping from recovery. - It is AO. 
AO is the thing of 0.03 <=A0 <=0.15 within the limits to standard Homo sapiens, and the 
central value is A0=0.06. This value AO suits with the entrainment data by the blindness test 
subject. In the environment where sleep is related to dark place episode, A (t) can be 
presumed from the instant pattern of light and darkness, and the effectiveness of the x will be 
mixed with the direct effect of this light through which it passes x. Generally, in a blindness 
test subject, since the direct effect of light does not exist, the effectiveness of A (t) is 
expressed clearly. In the Homo sapiens who can see [ usual ], the effectiveness of A is very 
smaller than the usual ambient light effectiveness, and it is difficult to calculate this 
effectiveness correctly. 

Since it mentioned above, if the complete solution of x (t) carries out a computer operation by 
reset actions, such as for example, the RUNGU-KUTTA method, and is obtained from a 



formula (1) and initial value x and the sign of dx/dt are specified, consecutive A (t) and the 
instant pattern of B (t) are specified. This force function Fx is expressed as the sum of two 
components as follows. 

F x = (Fx> *+ (F x ) SB 



X 



d t dt 



Light is usually the thing of environmental within the limits, and it stops depending for 
Solution x (t) on the initial state as which specification was calculated gradually, if sleep 
episode shall be taken regularly as time amount progresses. 

6. Application of model to ** and dark episode of modification a. single of phase and 
amplitude using theoretical (model-foundation) basis The matter explained here is 
quantifying the effectiveness over x oscillators by specific interference which optical level's 
is changed and performs it. For example, in case 10,000 luxs still higher than an about 30 
luxs customary low are made to maintain average brightness inside the plane and it flies for 6 
hours, it is what tells the PAX what kind of effectiveness there is. In a formula (2), supposing 
c value is typical 0.065, two B level will be obtained as follows. : **: B= 0.065x(l 0,000) 1 / 
3= 1.40 Dark: B=0.065x(30) 1 / 3= 0.20 Therefore, when it flies for 6 hours, B increases with 
increment deltaB=1.20. Since it considers that B is fixed substantially throughout at 6:00, 
dB/dt is 0 except the time of initiation of a flight, and termination. At the time of initiation, 
dB/dt is delta-function value of deltaB in strength, and an exit value and dB/dt are delta- 
function values of -deltaB in strength. It is regarded as that changeless by all other modalities 
by a test subject's current light-and-darkness pattern. The response of a differential equation 
[ as opposed to delta-function value of deltaB in strength ] (1) increases rapidly, and -(12/pi) 
(dx/dt) becomes - (pi/12) (deltaB). 

Now, tl is the time of day of the time basis after x becomes min, and delta- function value of 
deltaB is added to this time of day in strength. Supposing 1 [ ISt ] is a phase angle, it changes 
a phase rapidly according to rapid increase of dx/dt to which the above-mentioned delta- 
function value is applied in this phase angle (after x becomes min) and the amplitude of the x 
oscillators. concerned is the magnitude of a criteria unit Phase (pi/12) -deltaBcos (15tl) radian 
**** Moreover, -(pi/12) deltaBsin (15tl) change of the amplitude is carried out. 
These are essentially the phases and amplitude responses to an impulse-like stimulus (rapid 
change of light). It is progress of a phase, if delta- function value of negative (-) is applied in 
time of day t2 after x becomes min. It is a -(pi/1 2) -deltaBcos (1 5tl) radian, and the variation 
of the amplitude is -(pi/ 12) -deltaBsin (15t2). 

All bright place episode brings about change which added the two following amounts 
together. 

Progress of a phase (radian) = -(pi/12) deltaB [cos(15tl)-cos (15t2)] 

Amplitude change = (pi/12) -deltaB [sin(15tl)-sin (15t2)] (6) 

The above-mentioned trigonometric function is rewritten as follows. 
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__ 2 A B [s in sin ] (7) 

These are the phases and amplitude responses to the bright place episode in the period (t2-tl) 
which sets middle time of day to (tl+t2) / 2. 

for example, the case where the flight of 6 hours is performed as an example — = (t2-tl) 6 
hours, and sinl5(t2-tl)/2=sin45 degree=0.707 — therefore — to the extent that — progress of a 
phase is as follows. 

2 0X0. 7 n 7 ) s i n 5 ( 1 1 ± 1 2> 
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This bright place episode leaves California for 9:00, and is presumed to be that with which 
the flight person of the circumference of the east who arrives in New York 15:00 (California 
time amount) is provided, x is min as the flight person concerned is shown by the core 
temperature of endoecism in the California time amount 6:00 — supposing it is a young male 
adult typically — 1 1= 3 hours, t 2= 9 hours, and sin[15 (tl+t2)/2] =90 degree — therefore - 
about — progress of a phase becomes 1 .7 hours. Thus, about 60% for progress of a phase is 
obtained to the extent that it is needed even for New York by emergency light treatment from 
California. 

Next, the above-mentioned exposure leaves New York for 18:00, and the case where it is 
carried out to 24:00 (New York time amount) to the flight person of the circumference of the 
west which arrives in California is assumed. Supposing x of this flight person is min typically 
in 6:00 (New York time amount), it is tl=12, 12=18, and sin[15 (tl+t2)/2] =225 degree, 
therefore the amount of phase shifts is -1 .2 hours (actually phase lag of 1 .2 hours), and this 
amount of phase shifts is about 40% of phase lag required of a passenger from New York 
even in California. 

By both the above-mentioned examples, it includes that brightness increases at the time of 
episode. A formula (7) can fully be similarly applied, when extinction is carried out by only 
making variation deltaB negative. A test subject is covered from the light (for example, 
10,000 luxs) usually exposed, and the case where it is restrained by the section indoor made 



dark on the whole for 4 hours is assumed. 

**: - B= 0.065x( 10,000) 1 / 3= 1.40 dark: - B= 0 therefore, deltaB=-1.40.t2-t 1= 4 hours - 
therefore — It is sin[l 5 (t2-tl)/2] =0.5, and the amount of phase shifts is a -1 .40(pi/6) (0.5) sin 
[15 (tl+t2)/2] radian. 

As mentioned above, supposing x is min in 6:00 and the middle time of day of dark place 
EPIZODO is abbreviation 12:00 It is sin[15 (tl+t2)/2] =90 degree. Amount =-of phase shifts 
0.37 radian = it is -1 .4 hours (phase lag of 1 .4 hours). 

An epitome calculates the phase and the amplitude effectiveness by all brightness 
interference that a formula (7) sets constant substantially at the time of interference episode. 
In order to calculate both effectiveness, it is necessary to specify the brightness permuted by 
false brightness and it. 

b. Application of a model to developed compound bright place and dark place exposure 
protocol Although it is possible to make a remarkable phase and amplitude change occur as 
for the single episode which continues change of remarkable period brightness as shown in 
the above-mentioned example, more generally the change beyond it (it is [ the phase lead lag 
network of 7 hours and ] the phase lead lag network of 8 hours even to Paris from New York 
because of work shift change) is demanded. It is necessary to program more powerful 
effectiveness, and prolonged prolonged ** and dark instant pattern in it. In order to reduce 
many auxiliary matters, the analysis approach of the periodic protocol which makes one 
period 24 hours is offered. That is, ** / dark instant pattern which sets to 0<=t<=24, and is 
repeated considering 24 hours as a foundation of the count of accumulation are considered. 
The strength of migration driving force is proportional to the cube root of the brightness 
shown with outline lux. Therefore, it is an error to carry out to a dark place being made to 
also equalize light like threshold the throat of 2,500 luxs or less for the conventional 
assumption by Lewy etc., i.e., the analysis of a diurnal rhythm. 

It seems that, as for this mistaken assumption, light is related to the mistaken concept it is 
supposed that is not become powerful Zeitgeber to a human diurnal rhythm. It does not break, 
if effectiveness of a bigger light than the threshold of 2,500 luxs is made unrelated in a 
former experiment, and the automatic selection light in a period of the "dark place" assumed 
in this experiment process (100-300 luxs) is not eliminated completely. In addition to the 
mixed-up effect by the assumed "darkness" which is not actually a "dark place", it is 
biologically interfered with the effectiveness which applies **** by factors, such as timing of 
a corporal activity, a posture, sleep episode, and a food intake. 

Moreover, it was found out that the **** itself is not effective in modification of a phase. 
Furthermore, it turned out that it is luminous-intensity change to make a phase change. 
Although the lighting for 7.5 minutes was used before and after the "pulse" of **** in order 
to make a test subject condition, the direct factor of a diurnal rhythm phase shift is a change 
on the strength [ optical ], and it was found out that it is not the optical reinforcement itself. 
(In this argument, a word "a pulse" is not limited to a short pulse.) The light pulse period in 
the desirable example of this invention is actually the prolonged thing of 3 - 6-hour order. 
Contrary to this, as for DeCoursey, the pulse which has the period of ms order supposes 
rather that there was greatest effectiveness to the MUS A rust which inhabits darkness at the 
whole. 

The 1 st important observations are that the oscillator by low stiffness like mux=0.1 serves as 
a very effective band pass filter. This means that an oscillator mainly answers the excitation 
tau x or latest [ of those ] at the time of resonance, the phase of x vibration of the pattern with 
which this has a 24-hour cycle, and the amplitude — being permanent (namely, thing which 
carried out time amount accumulation) — it means that it is the basic fourier component (a 



part for namely, fourier exhibition Kaisei of the force pattern which makes 24 hours one 
period) which answers theoretically. Therefore, the various force patterns which have the 
same fourier fundamental component will have the summation effect almost same about a 
phase and the amplitude, different effectiveness can encounter various effectiveness to two 
force patterns which have the same Fourier-series fundamental component when [, such as 
etc., for example, amplitude change is / 0.6 or more and the amount of phase shifts / 3 hours 
or more per 1 cycle — ] the summation effect per 1 cycle is large. 

In order to systematize the matter shown according to the effectiveness of a periodic protocol, 
a "periodic stimulus vector" or this magnitude of a vector into which the concept of a 
"stimulus vector" is only introduced doubles the magnitude of the fourier exhibition open 
base book component of brightness pattern B (t) pi2/12. The phase (or operation time of day) 
of this vector is time of day when the fourier exhibition open base book component serves as 
forward maximum of the periodic stimulus of 24 hours expressed with tm. Therefore, 
stimulus vector phase ts if it is started at the time of the phase shown with tp after a periodic 
pattern serves as min, after x will become min It is ts=tm+tp. 

Thus, the periodic stimulus effectiveness found out by the computer simulation is the number 
N of stimulus vector phase ts(3) stimulus cycles to the 1st cycle by the :(1) stimulus 
magnitude~of-a-vector (2) stimulus application classified as follows. Such thought is 
materialized in the example shown in Figs. 33, 34, and 35. 

The stimulus cycle containing the dark place episode of period 8 hours and the bright place 
episode (9,500 luxs) of period 5.5 hours is shown in Fig. 33. In addition, brightness was made 
into 175 luxs and equivalence of experiment light. A dark place corresponds to sleep and A 
(t) expresses the recovery it is [ recovery ] known for any light. Moreover, the stimulus vector 
defined as having mentioned above while the fourier exhibition open base book component 
was shown in Fig. 33 is shown. It turns out that tm= 12 hours and, and the stimulus 
magnitude of a vector are 0.55. The computer simulation was performed using the stimulus 
vector distributed at typical period tau x= 24.6 hours and, and various time of day ts. The 
criteria amplitude unit was used as initial value over x, and analysis was started in the last 
stage of dark place episode. The amplitude and phase of x which were calculated were 
measured Nx24 hours after at the both ends of the following dark place episode. 
The amount of phase shifts from initial x phase shown with time amount is reported to the 
phase shift Fig. of Fig. 34 to N= 1, and 2, 3 and 5. These are "the phase response curves 
(PRC)" and likes which were reported in other drawings. As opposed to ** / dark protocol to 
which the thing of Fig. 34 was expanded to few [ the conventional PRC ] luminous stimuli 
although. PRC by which N= 1 is known as "type 1 RISETTINGU" - it is - N= - 3 and 5 are 
PRC(s) of "type 0 reset TINGU." N= 2 approaches the boundary line of both the above- 
mentioned types very much, and is "Type 1" substantially. 

Fig. 35 shows the amplitude and amplitude response curve (ARC) which were generated by 
various N cycles. The description for which N= 2 ("Type 1 " and boundary line between 
"Types 0") was conspicuous is hanging to the amplitude 0. It is shown that at least 1 cycle of 
the strength of this stimulus is progress 2 hours of a phase, or Fig. 34 is max in delay 3 hours 
of a phase. Asymmetry has appeared because x has the period tau x of 0.6 hours longer than a 
protocol for 24 hours. Similarly, a stimulus of max [ two cycle ] in delay 6.2 hours of 
progress 4.2 hours or of a phase, and a phase (or respectively per 1 cycle 2.1 hours and 3.1 
hours) is generated, since the amplitude of x vibration decreases greatly to an intermediate 
cycle, a desired phase shift (about ~ the phase shift by progress 12 hours or, and delay 12 
hours of a phase) can be made, as for 3 stimulus cycle, to occur optionally in contrast with 
this Furthermore, in all 3 stimulus cycles, most amplitude is saved, and it does not become 



smaller [ initial value ] than 60%, and it becomes the increase of 35% from initial value under 
some conditions. 

It is systematized according to the phase of the periodic stimulus vector applied as the 
experimental data obtained from research in a laboratory mentioned above, and was made to 
develop as one part of this invention. As shown in Fig. 36, when the data and the model 
operation value which were acquired by experiment were compared, it was what should fully 
be satisfied. Furthermore, the experimental data itself comes to be in agreement inside 
similarly, and the ambiguity of the data which appear in all of the systematization of the 
newly recognized data based on the phase at the time of the dark place episode which was 
systematized by this by the diurnal rhythm phase by optical management, and which is shown 
in the legitimate phase response curve (PRC) to light and Fig. 14, and multiple-valued value- 
ization are canceled. Although the phase of both bright place exposure time of day and dark 
place exposure time of day was not taken into consideration in any of Figs. 1 1 and 14, it was 
taken into consideration in the periodic stimulus vector diagram of Fig. 36. 
c. Halt of x vibration It understands that the amplitude of x vibration may be made to reduce 
sharply by two cycles which consist of a powerful periodic stimulus. It can be said, now in 
the amplitude 0, the diurnal rhythm clock "was stopped." 

****** which attaches a test subject correctly is in this condition under a suitable laboratory 
to make useful the examination result of the effectiveness under these unreal conditions, or an 
environmental condition. It means this attaining zero amplitude at the time of recovery, and 
making it result in a desired environment typically. If the protocol which may lead a test 
subject to the initial state defined experimentally is made to resemble (the amplitude and 
criteria phase of x make the core temperature of a fixed routine change), it will not be easy or 
easy to change the protocol which suits a specific test subject. The differential equation (1) of 
supposing that it is unrelated from the condition with which it is a "convergent point" when 
zero amplitude or a "time-of-day halt" condition is said mathematically, therefore the general 
tendency of x oscillators and a solution is expressed is troublesome. (That is, 0 amplitude 
condition is a single unstable point.) 

In short, "mark alignment" of the protocol must be carried out to a specific test subject and its 
initial state. A test subject's natural period tau x must be measured [ 1st ] first experimentally 
(minding the internal asynchrony acquired by giving a test subject to sleep/recovery cycle of 
for example, 28 time periods). Subsequently, together with a candidate's approximation 
protocol, a differential equation must go back in time as the starting point, and must integrate 
with the time of 0 amplitude (desired exit status). If the protocol made into a candidate is the 
actually useful solution approach, the solution over x will have the amplitude which grows 
until it passes the amplitude which results in the initial state of the test subject concerned 
(going back in time). The point in the inhour solution correctly adjusted in a test subject's 
amplitude is the starting point to a protocol surely, and it is obtained when the timing of the 
whole event in a protocol turns up to "strange time amount." Furthermore, the phase of x in 
this ****** establishes the relation between the start time of a protocol, and the minimum 
time of day of x. 

It is clear that many time-of-day halt protocols which can be developed using this model exist. 
Generally a periodic protocol will be required and zero amplitude will be obtained by time 
amount with a slight protocol including these powerful stimulus vectors. Especially the thing 
mentioned above since the accumulation phase error with which tau x (for example, 
presumed on the basis of the usual data about a test subject's age and sex) of a test subject is 
not known correctly, and to which the error of tau x is proportional to a protocol period 
directly in any protocols if it becomes was generated is a desirable thing. It must refuse, even 



if it is judged that the protocol which attains initialization of the amplitude in sleep episode is 
too much short for the fraction of the sleep episode which remains for example, in a protocol 
offering a suitable sleep function. This condition is removed by generally changing the 
strength of a stimulus vector (for example, thing for which a bright place episode period is 
changed). 

Next, the special protocol for operating the amplitude of the diurnal rhythm pace maker of 
endoecism is described. 

Figs. 37 and 38 are the phase flat-surface diagrams and timing diagrams showing phase and 
idealized core temperature of the test subject who is going to make abbreviation 0 reduce the 
amplitude of the diurnal rhythm pace maker of endoecism, respectively. 
This idealization experiment was started at the minimum time of day 1202/1302 of the 
diurnal rhythm pace maker of endoecism. The test subject took rest or sleep in the dark place 
during time of day 1204/1304 and time of day 1206/1306. It was exposed to **** after the 
usual daily-lesson activity period from time of day 1208/1308 before time of day 1210/1310. 
Bright place episode made the amplitude of the diurnal rhythm pace maker of endoecism 
reduce substantially, as shown by time of day 1210. 

A daily-lesson activity, bed rest, a daily-lesson activity, and another bright place episode 
wind continuously at the time of day classified by 1212/1312, 1214/1314, 1216/1316, and 
1218/1318, and it is ********** Reduction of the amplitude of the diurnal rhythm pace 
maker of endoecism was seen at time of day 1218. The test subject was given to the fixed 
routine for 24 hours after another daily-lesson activity period and the bed rest episode in 
other dark places. It was made to reduce the amplitude of the diurnal rhythm pace maker of 
endoecism until now by front **** episode. The amplitude of the diurnal rhythm pace maker 
of this endoecism was effectively reduced to 0. 

When it was the arbitration after the amplitude is set to 0, as a result of applying ********** 
the diurnal rhythm pace maker of endoecism was set as the phase newly specified in an 
instant. Thus, it is specified with the horizontal movement magnitude difference of a phase 
that a phase is reset substantially in an instant, as already shown in Fig. 37. It is clear that the 
phase shift in the **** episode periods 1216-1218 is larger than the phase shift in the first 
**** episode periods 1208-1210 especially. Increase of such a phase shift is based on 
reduction of the diurnal rhythm pace maker amplitude of endoecism. If the amplitude 
becomes fall 0, i.e., the amplitude, notably, the amount of phase shifts of any requests will be 
obtained in the inside of a short time. 

Fig. 31 shows a test subject's observation core temperature made into the function of time 
amount in the experiment using this invention principle. The test subject was given to the 
fixed routine started at time of day 1402 and 1408. On the other hand, two **** episode was 
imposed at time of day 1404 and 1406 between these two fixed routines. The amplitude 
decreased to about 0 at time of day 1410 after the 2nd fixed routine initiation. After time of 
day 1410, peak two peak amplitude was measured as an amount of core temperature 
fluctuation, and the diurnal rhythm pace maker of endoecism also fell below to the disregard 
level from 2-3 degrees F. 

7. Management equipment of operation equipment a. light of approach In using the approach 
of this invention, the group of an individual or a man is exposed to a duration at the light of 
desired strength. The thought of this invention includes the various approaches for 
environmental lighting of applying to this purpose. When many especially electric lights are 
centralized on a front face, an incandescent lamp or fluorescent lamp type thing can generate 
the light of sufficient strength. If, as for the wall with a height [ of 8 feet ], and a width of 
face of 10 feet which made the usual fluorescent lamp group distribute at intervals of 2-3 



inches (a total of 3 800-5 800 W), people face this wall squarely, the man will fully be 
illuminated with 9500 luxs in the distance of about 10 feet. A fluorescent lamp has the 
advantage which emits light over all front faces rather rather than it can set at the point 
illuminating [ single ]. Thus, light is fully diffused so that displeasure (the person who came 
directly from the bright place probably needs some lighting review time in order to 
accommodate an eye) may not have people, either and they can face a luminescence lamp 
squarely even from where. Although the wall which has an incandescent lamp array similarly 
is effective, since the light in the filament of an incandescent lamp is powerful, it needs to 
arrange a diffuser between this incandescent lamp and a man. This diffuser must be 
manufactured with a heat-resistant ingredient. It is necessary to reinforce the brightness of an 
incandescent lamp in order to compensate the spectrum loss brought about by the whole 
intensity of light and a whole diffuser. 

If each light is installed in head lining or a flat top front face, a user's eyes will be rather 
illuminated by the reflected light from the circumference rather than it is based on direct light 
(unless it is carried out that a user looks at the upper part with supine or an inclination posture, 
when illuminated in the light with which the wall was equipped in such a case, it is in the 
same condition). Therefore, it is necessary to compensate the absorption of light in this front 
face and the illuminated body of the periphery using what has the more large quantity of light 
in the light source. On the other hand, since a user does not do what faces the light of 
overhead location squarely, he can use the thing which has the more large quantity of light, 
for example, a powerful incandescent lamp, a halogen lamp, the arc light, mercury, a natrium 
LGT, or daylight. Usually, although avoided, since it is subordinate to the fluctuation which 
can use only a certain time amount or is caused by the season and the weather, it is not 
necessarily so to use the natural light through a skylight or a field atelier. 
A large-scale electric light bank consumes a lot of energy while requiring big space. Space 
and the object for electric light installation costs are very expensive for most individual users, 
and this problem is solvable if it is made to carry out joint use in for example, a public facility, 
works, or an airplane. The energy which drives a light, i.e., the energy finally changed into 
heat, can be collected by circulating through the air heated through the fastener in a lighting 
field, and it can use this heat for a certain heating. This kind of equipment is mainly operated 
in the winter when daylight hours are short, and cold field temperature restricts the usefulness 
of large positive glow, and, therefore, becomes what has the effective amount of heat of 
formation. Floodlight equipment configuration components, such as a lamp which generates 
ideal almost useless heat, ballast, and a dimmer, are ventilated according to an individual 
from a boundary region while they are surrounded. The heating air discharged from the 
envelopment object is processed through the duct and blower which were built into the 
environmental adjusting device of a building. 

It replaces with a large-scale electric light bank, and you may make it arrange a smaller 
electric light near the user (Fig. 39). The 14 feet fluorescent lamp bank arranged in the shape 
of a perpendicular while covering the 37 foot x4 foot field will be illuminated with 9,500 luxs 
in the location from which about 3 feet was separated from an eye, if a user stares toward the 
lamp concerned. If distance between users is carried out to each light in one half, the 
dimension of the light array concerned can be made into half magnitude, and a total radiant 
power output will be set to one fourth carrying out incidence of the light of tales doses to a 
user's eyes. Therefore, if a light fastener is a thing with a width of face [ of 2 feet ], and a 
height of 18 inches, it is enough to make spacing from a user's face into about 1 8 inches. 
Such a fastener is the thing of a simple pocket mold, and a flexible positioning stand can be 
equipped with it and it can be arranged with suitable height, a gradient, and distance to a user. 



Such a fastener is ideal for the test subject who has to use the above-mentioned light 
chronically. For example, while energy capacity in the daytime is improvable by basking in 
**** in the morning, sleep of midnight can be promoted by amplifying the diurnal rhythm 
amplitude which reinforces the stability of entrainment. By making an electric light approach, 
when actuation of a user will be restricted or the weariness which must gaze at single 
direction prepares spacing between each lamp opening, it is cancelable. Thus, focusing is 
permitted for TV receiving set (or thing of it and congener) arranged with the distance which 
is the back of a fastener in a user's eyes. 

Moreover, you may make it use localization-ized retina lighting through lighting safety 
goggles (Fig. 40). With the small lamp formed in the interior, safety goggles do not have a 
slit or other openings, either, and occur a bright visual field so that a wearing person may be 
seen through it. Thus, the formed lamp is made into the thing of a perfect pocket form, its 
energy is also little, is good and is controlled simply. [ its ] The wearing location of safety 
goggles determines a precise distance from a light to an eye, and controls lighting level very 
precisely. Quantity of light change which carries out incidence through opening from the 
circumference is compensated by the electronic instrument incorporating a photodiode or a 
photo transistor etc. which senses the ambient light level of**** or ****, i.e., the internal 
light of the safety goggles concerned. 

Although the localization-ized retina lighting by optical control safety goggles will be used 
by the transportability given to portability, low consumption energy, precise timing, the 
uniform control characteristic, and a wearing person, it has the matter which should take 
some into consideration. It is restricting the effectiveness of the lighting which dispersion of 
the light in the aqueous humour based on the Tyndall phenomenon added light to the fovea 
and the Para fovea, interfered with the image from the periphery which it is going to hold to a 
fovea by that cause, and was first added [ 1 st ] to this central fovea of retina. Furthermore, a 
circumference retina has a sensitive fake bundle and the important function of this warning of 
risk to a movable body in Homo sapiens. This is used to the safe environment which stood it 
still comparatively. Moreover, it is hard to accept the psychological effectiveness of the field 
of view acquired through limited opening in light field. In the situation in a dark place, it can 
fully bear this and reversely as a thing pleasant probably, since snow shines, in order that 
Eskimo people may cover most retinas, having so far used the instrument equipped with the 
level slit hole for a long time is known. Seemingly, a wearing person can completely function 
as usual by narrowing a visual field. This slit hole enables free movement similarly in a 
bright place. Next, the improved photographic filter which is a desirable example is explained. 
For example, a measurable light measurement machine can be manufactured for an 
illuminance as B=0.065Il/3. The engine performance of such a measuring instrument of 
finding the integral about the quantity of light exposed over all days is convenient for the 
operation of a phase stimulus vector, and can supervise an effective optical exposure 
precisely for every individual. 

b. Dark place management equipment Using an approach with this invention, everybody are 
covered from light, or it is necessary to make it exposed only to attenuation light. Incident 
light can be covered by putting on the dark room without an aperture, or covering the man's 
eyes with a nontransparent material. 

Instead of building the aperture-less room, you may make it the aperture of the usual rooms, 
such as a sickroom of a hospital, a room of a hotel, or an individual bedroom, cover the 
whole aperture with a shutter, a shade, etc. which were designed so that light might be 
intercepted on the whole. Such most instruments are used for photograph dark rooms, and are 
very effective. For example, there is a thing of form it was made to slide an opaque screen in 



a frame involving the perimeter enclosure of opening of an aperture. When this screen is 
closed, a black velvet-like surface member intercepts light from the perimeter enclosure of a 
frame. A screen is made into an open condition by winding up in the upper part while it slides 
up within a frame. It is effective, if it describes using an easy word, and an aperture is 
covered with the "blackout curtain" which changes with a flexible nontransparent material in 
short and the edge is stuck. 

By the case, people may have to be covered from **** at an activity and the time of visible. 
The instrument which makes the light which carries out Iriki to people's eyes reduce is 
required in the condition of still seeing. As an insurance instrument which protects the 
welding operator who basks in harmful ♦***, and other operators, the safety goggles and the 
mask which generally decrease incident light to homogeneity are used. This kind of 
instrument can be applied when it needs attenuation of light in the approach concerned. This 
instrument needs to intercept the light from all with the low light transmission nature 
ingredient a nontransparent material or whose light transmittance is about about 1 - 10%. 
other instruments which have the same function with having mentioned above are long used 
by Eskimo people, in order to protect, since snow shines, the opaque gestalt which it 
possesses a level slit-like hole and covers an eye or the face — coming out . This hole is a 
thing of an eye which fully takes in light and enables the usual actuation by sufficient visible 
region, while surrounding the whole perimeter by dark field mostly. 

When it is changed according to a surrounding situation, a bright place or the light in daytime 
is intercepted more certainly and a perimeter becomes dark, the light taken in through an 
optical attenuator is advantageous if introduction of a lot of light is made possible. This 
property can raise the safety of the instrument concerned, and can make it more effective, and 
this can realize it by various approaches. A dark place which was mentioned above when 
exposed to **** also in photochemical induction coating exists. Generally these are used for 
sunglasses. Since it generally has big saturation level, such coating is applicable. **** 
coating can be used combining the conventional optical attenuation filter. 
Still more precise control can be performed by using the electronic equipment incorporated in 
safety goggles. By being because an inspection hole being mechanically extended by the 
small motor or it narrowing, while sensing ambient-light level, or rotating the polarization 
filter element of each other, this electronic equipment can activate the transparent material or 
coating from which the small electrical potential difference which transmittance is changed, 
or crosses it and occurs is answered, and the permeability changes, or can boil it, and can be 
compensated more. 

c. The schedule and timing equipment of the bright place for a therapy, and a dark place The 
approach and formula which were described in order to determine the ideal schedule of a 
bright place and a dark place period that a desired phase and the desired amplitude should be 
changed to a predetermined individual are realizable with various methods. The trained 
medical practitioner opts for treatment to each people about this approach. This is a desirable 
thing when a modification matter must make it effective to the reasons for a therapy of the 
treatment of emotional instability, the treatment of the insomnia of a slow sleep phase, etc. 
According to the equipment which calculates a bright place and a dark place schedule simply 
automatically based on the formula of the mathematical model indicated in this specification, 
it is convenient to enable it to, shift the shift time difference of the treatment of an 
aeronautical-navigation passenger's jet lag or a worker easily on the other hand etc., when 
applying this approach to other things. 

A computer program is optionally created to the computer apparatus which performs a 
necessary operation. A program is asked about a sleep property or a desired modification 



matter to a user. This program shows a user this information by the non-machine language. 
For example, when restoring jet time difference, it asks about a present location and the 
destination, the count of an aerial route flight, etc. The user needs to know anythings neither 
about the die length of an itinerary, nor the principle of the approach concerned. This 
program tells a user about whether it is made bright and whether it is made dark when. 
To common users, such as a busy business traveler, employment of a program with a 
business computer is enabled [ personal or ], this program is sold, and a computer is arranged 
at the various media which contain the code tabulation device to paper etc. in the direct 
loading device by a magnetic disk, the optical disk, the modem, the printing code strip, a 
paper tape, etc., and a list. As large-scale objects for users, such as an aerial route line, the 
program incorporating this approach is incorporate into an existing multiple-purpose 
electronic computing system. In an aerial route line, the recommendation bright place and 
dark place schedule for JITTO time difference relaxation in alignment with other flight 
information can be sold. 

Moreover, you may make it build this approach into a "smart" wrist watch and a "smart" 
calculator convenient for a busy traveler, a shift service person, etc. While also being able to 
form as a straight line or a circular slide rule, and a user's moving an analog graduation and 
setting a parameter, the result can be read and a schedule can also be determined. A user is 
asked for pay with a coin actuation electronic instrument, information is offered, and you 
may make it install in a public facility, especially an airport. 

You may also include timing and the schedule device section in a lighting fastener, and may 
make it install them to this fastener itself. This kind of device decides on suitable time 
amount, and turns on a light automatically at the suitable time. This is effective, if the light is 
installed in a service (for shift service persons) place, the airport (for jet time difference 
compensation) waiting room, or an airplane so that it may be operated to the schedule 
programmed especially through the help. 

d. Combination facility of the equipment concerned The various facilities which enabled it to 
obtain the profits obtained from the approach and equipment which were described in this 
specification are explained. The overhead location mold fastener which has sufficient 
quantity of light can be installed in order to attain useful-ization of this invention to a hospital, 
works, and the facility that works according to a clock. The computer programmed to an 
operator's shift schedule can operate the light concerned in routine and automatically for a 
worker. 

The hospital and medical facilities which nurse a hypersensitive modulation person and a 
sleep schedule modulation person are equipped with the room equipped with the electric light 
bank with which an opaque aperture screen and a wall, or head lining was equipped, and the 
subject can be made to expose them to treatment in a necessary bright place and/or a 
necessary dark place. Moreover, you may make it this kind of room equip before a therapy 
and/or the back with the necessary equipment which performs a phase evaluation diagnostic 
procedure. You may make it the subject use a household appliance so that it may bask in light 
at the predetermined time of day on the 1st as the doctor directed. This treatment can be 
reinforced using a bright place and/or dark place safety goggles. The hotel which entertains 
an international passenger person equips a bedroom or a central facility with a dark place 
curtain at a floodlight and a bedroom, and can offer service special to the visitor who does in 
this way and worries about jet time difference. Each visitor can be provided with the 
information on the best exposure time for pay by computer actuation by coin actuation or 
actuation by the hotel janitor. The above-mentioned service can be offered to the dedication 
"a salon" managed independently of a hotel like a contemporary ultraviolet-rays day 



desperation salon. An airport and an aerial route line can possess the facility which offers 
service poured over the light amplified or decreased so that it might be adapted for a new 
time zone to the passenger of a special class. You may make it install this facility to the 
special lounge or the airplane itself of an airport. 

A busy passenger comes to wish the purchase of personal pocket devices, such as ** / dark 
safety goggles, and an exposure time calculator, in order to make it easy to adapt oneself to 
the date modification field. Also in military and a spacecraft facility, and a car, in order to 
help the shift in the crossing travel of an actuation schedule or the date modification field, 
without causing decline of capacity, the same facility can be provided with having described 
as a commercial airport and an object for airplanes. 

Since the occupation person's health and the sleep way of staying healthy are improved in the 
environment which must do life and work when insulating from an airplane, a submarine, 
engine room, an isolation research environment, an intensive care field, and other external 
environments, the schedule by **** and a soft light which were designed according to having 
described on these specifications can be used. 

Although this invention can be used for important various things as mentioned above, it can 
be used for helping shifting for example, so that a worker may be fitted to various work 
schedules, mitigation of a jet lag, the treatment of the subject which has various medical bad 
conditions, etc. Especially the public-utilities place operated involving works, a hospital, and 
a clock can possess the overhead location fastener which has sufficient quantity of light, can 
take in this new approach, and can make a worker adapt oneself to change of a permanent 
work schedule easily. Winter and an indoor light are applicable to heating of the facility 
concerned. 

Furthermore, the approach of this invention can be used for the industrial product for a travel. 
By development of suitable hardware, an international airline service contractor can prepare 
the special class which offers service which pours magnification or attenuation light over this 
passenger repeatedly so that it may be adapted for the time amount of a passenger's 
destination. You may make it the hotel which entertains a business traveler in its airport and 
foreign country case possess daylight simulation equipment so that, as for the front stirrup of 
a travel, a visitor can bask in light behind. A visitor can make it possible to purchase the 
"sunglasses" which basked in the light of request reinforcement at this retina so that a retina 
could acquire desired effectiveness by attaining a miniaturization suitably finally. 
You may make it the subject which has a medical bad condition use among days the 
household appliance it was made to make expose to light for predetermined time of day. This 
is behind utilizable combining curative treatment, before enforcing a phototherapy. Moreover, 
it is the **** subject etc. as subject which is likely to have profits about progress, a delay 
phase or anaphylaxis sleep syndrome, and mental instability. 

8. Conclusion Although the specific various examples of this invention were indicated as 
mentioned above, these examples are shown as an example and limited. Therefore, all the 
range and the meaning of this invention are not limited to which example mentioned above, 
and must be understood to be what is specified only by being based on the publication of a 
claim. 



[Translation done.] 
* NOTICES * 



JFO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



"— diurnal - the primates — an animal — a squirrel monkey — it can set — a diurnal rhythm — 
time amount — a regulating system — **** — carrying out — effectiveness — " — Am . — J . — 
Physiol . -- 249 -- a volume -- R - 274 - R - 280 a page (1985) -] - finding out — having 
— light - receiving — a phase response curve — It is the reset pattern of weak "1 mold", and 
generally, this is the low amplitude (phase shift of max [ 1 ] only for 3 hours), and does not 
have sharp "a breakpoint (break point)" between curved progress and delay parts. 1 mold 
reset can explain only a phase. 

Therefore, the above-mentioned experiential knowledge of 0 mold reset in the Homo sapiens 
who answers bright light and the schedule-ized episode of darkness was able to be predicted 
by neither of these contractors to knowledge ** of this theme at A priori. Using this 
information, much useful application indicated on these specifications becomes possible. 
Fig. 1 1 is explaining the effectiveness over the diurnal rhythm phase shift of the timing which 
applies a bright optical pulse. Fig. 1 1 consists of what piled each up in two time-axes. The 
location of diumal rhythm pace maker min (diurnal rhythm phase min of endoecism) of the 
endoecism in 302 named ECPmin determines a upside time-axis. A lower time-axis means 24 
standard hours per that the time amount of 6:00 was related with endoecism diurnal rhythm 
phase min in the morning shown by 304, day. The plotted point is the experimental result 
which repeated the "evaluation approach of a diurnal rhythm phase and amplitude reset 
ability" mentioned already, and was used and obtained. The data point in the upper part of the 
change line 3 10 of zero phase shows progress of a phase. The data point in the lower part of 
the change line 3 10 of zero phase shows the delay of the phase measured after applying 
bright light. The independent variable in each of these experiments is the time amount from 
which the bright optical pulse began in the diurnal rhythm pace maker cycle of the existing 
endoecism. 

Distribution of the data point in Fig. 1 1 shows that spacing of each minimum surrounding 
susceptibility of a deep diurnal rhythm pace maker exists. Generally the point shown by 306 
expresses progress of a phase, and, generally the point shown by 308 expresses the delay of a 
phase. Comparatively small phase separation of the pulse initiation in a different experiment 
and the phase change in the start time which both approached emphasize that an optical pulse 
needs to be time amount adjusted (timing) careful. The delay of a more suitable phase as 
shown by 312 is acquired by application of the bright optical pulse before and behind the 
diurnal rhythm phase min of endoecism. 

A result which is found out in Fig. 1 1 does not have "the phase response curve (PRC)" and 
conflict which were mentioned already, and "the viewpoint mainly night (subiective night)" 
of a low-grade animal shows the exact thing generally. However, early PRC was not taking 
the importance of the timing of the episode of darkness and an ordinary indoor light into 
consideration. 

Though regrettable, PRC cannot take into consideration the 2-dimensional importance of 
schedule-izing of the episode of the darkness (break) relevant to application of a bright 



optical pulse. Fig. 14 will explain whether change of a diurnal rhythm phase and the biggest 
susceptibility (namely, breakpoint) that is especially 0 can be controlled better, if the episode 
of darkness is changed correctly [ how ]. 

Application of the bright optical pulse of this invention can be performed by using the lamp 
with which the type with which many differ is marketed, for example, an ordinary fluorescent 
lamp. It seems that most "white" light and the monochrome band of many light can be 
effectively used if the flux of light is fully large in the range of a suitable vision susceptibility 
function since the ********** susceptibility function covers almost all the visible-spectrums 
field. 

In many researches of this invention persons, the source of BITARAITO fluorescence [Duro 
Test Corp.] which stopped sunrays, such as UV beam of light, to the minimum was used. 
However, although the cold source of white fluorescence marketed was also used in other 
trials, in effectiveness, the difference was not accepted on the same exposure level. Since the 
fluorescent lamp was economical to the 1st, it was chosen from the incandescent lamp. As 
mentioned already, by suitable optical reinforcement which is measured by lux or a foot 
candle estimated to reflect a Homo sapiens vision susceptibility function, the reason for 
attaching superiority or inferiority to a specific lamp did not exist. 

Although bright light can be given with every means to offer a suitable optical exposure, it 
recommends taking a user's familiarity and practicality into consideration. In order to attain 
the optical reinforcement of 7,000 - 12,000 luxs (if it averages about 9,500 luxs) desirable in 
order to carry out the desirable mode of this invention, the whole head lining (or wall etc.) of 
the room must be too covered with a fluorescence beam-of-light installation instrument. 
Other equipments, such as portable goggles, a helmet, or other application objects, can be 
used. Such equipment is explained more to a detail below. It being the need is only making a 
retina expose to bright light, while making the pulse chosen appropriately maintain. Though 
natural, the subject does not need to gaze at light directly, the period when the subject is 
suitable — if effectively surrounded by light of suitable reinforcement, it will come out 
enough. 

D. Although application of a bright optical pulse can cause rapid phase modification by 
independent [ its ], it has effectiveness also with deep also carrying out time accommodation 
(timing) of the darkness (break) episode about a bright optical pulse. With it, efficacy of 
phase modification can be made into the maximum by the schedule of a bright optical pulse 
and a bright darkness period. 

When measuring the phase shift actualized in a specific phase corresponding to a bright 
optical stimulus, I hear that darkness/sleep is important for one of the having been the most 
unexpected about the experiential result of the trial which forms the foundation of this 
invention and which went to accumulate, and it has it. The upper panel of Fig. 13 is 
explanation of the subject to which ECP temperature min has happened in the normal 
location just before the terminal point of one-day darkness / sleep episode. Continuously, for 
three days, by irradiating light bright every morning, the phase of ECP temperature min 
progressed small and it happened 2.0 hours [ of the usual rising time amount of the subject ] 
ago as a result. 

However, as shown by the lower panel of Fig. 1 3, the phase of a diurnal rhythm phase 
location progressed notably in the same period by irradiating light in the location as the 
relative phase location accompanying progress of a phase where at least that of one-day 
episode of darkness/sleep is the same for one day. This tells the importance of the timing of 
darkness/sleep, when measuring the magnitude of the phase shift guided by light. Therefore, 
the schedule of the timing of the one-day episode of darkness/sleep is an important factor 



when carrying out this invention on the success reverse side for the rule effectiveness more 
than the magnitude of the responsibility to the stimulus in administration of a specific phase. 
From the test result of vegetation and an animal, since it had concluded that it probably will 
not be necessary to shift a diurnal rhythm phase location corresponding to change of an 
exposure plan in sleep or the shift of darkness The above-mentioned rule effectiveness of the 
schedule of the darkness/sleep to the magnitude of the bright responsibility through which it 
shines and passes The instancy of bright light to "Homo sapiens f s Melatonin production of 
[REWEI and others opposite to the matter currently conventionally predicted by this 
contractor (A. J. Lewy), prolonged effect: "dawn", and the shift of "twilight", It is the shift of 
a delicate optical Melatonin appearance (DLMO)", Annals NY Acad.Sci., 253 - 259 pages, 
and (1985) Reference] 

Fig. 14 explains that the timing of darkness/sleep is important on the whole regardless of the 
diurnal rhythm phase of bright optical administration, in order to measure the phase shift 
corresponding to bright light. The actualized response is plotted about spacing of the terminal 
point of darkness / sleep episode, and ECP temperature min. If Figs. 1 1 and 14 are taken into 
consideration together, it shines, an ordinary indoor exposure and suitable explanation of the 
reset ability of a Homo sapiens phase to the bright schedule which consists of darkness are 
obtained, and the data point which corresponds here with these two drawings based on the 
attained phase shift can be identified. The desirable schedule for guiding a desired phase shift 
can be obtained from these two drawings as the term of the following titles "the method of 
changing the phase and amplitude using an experiential basis" explains. 

E. The timing of absolute darkness / sleep can determine the directivity of the phase 
corresponding to bright light in Homo sapiens, even when a stimulus of bright light is 
prescribed for the patient with the same diurnal rhythm phase. 

Fig. 1 5 — the upper — Fig. 1 3 explains two panels, and as indicated in the above-mentioned D 
term, the magnitude rule effectiveness same type in different subject of the location of the 
darkness/sleep to the diurnal rhythm phase reset which answers bright light is explained, 
however, the 3rd panel of Fig. 15 — the timing of darkness / sleep episode — before daily 
bright optical exposure — not but, when a schedule is carried out so that it may carry out 
immediately after that, not progress of a phase but the delay shift of a substantial phase is 
actualized by the same relative phase location to the extent that it was obtained by pre- 
optical exposure. Lewy and other researchers the physiological response of the diurnal 
rhythm timing system to light Since the assumption was formed when the "threshold" 
reinforcement (about 2,500 luxs) required of optical reinforcement controlling secretion of 
the Melatonin hormone from a pineal body was exceeded and it happened The above- 
mentioned effectiveness which contrasts the schedule of darkness/sleep, and an ordinary 
indoor light exposure schedule By this contractor [S. clearly contrastive with what was 
predicted in early stages "The powerful plan for decreasing jet lag"" in the Post flight beyond 
the exposure plan:meridian to "daylight of Daan and A. J. Lewy, Psychopharmacol.Bulletin, 
20 volumes, 566 - 568 pages, 1984]. According to such an early assumption, exposure of the 
optical reinforcement below threshold level (eclipse darkness or indoor common light of 100 
-300 lux reinforcement) was not efficient as compared with the bright light exceeding 2,500 
luxs by which both are needed for controlling the Melatonin production. 

F. It is influenced by application of an optical pulse not only with a deep diurnal rhythm pace 
maker's phase but the bright amplitude. 

By decreasing the amplitude using the 1st pulse or continuous pulse, the effectiveness of the 
pulse of henceforth in a phase shift is reinforced. If the amplitude is decreased to 0 when 
extreme, future pulses will reset to the phase before specifying a deep diurnal rhythm pace 



maker immediately. It discovered that the amplitude of the temperature rhythm of the 
endoecism by which this invention persons are measured by "the fixed procedure method" 
served as a marker with the useful amplitude of an endoecism diurnal rhythm pace maker's 
output as development of an approach given in this specification! 

One person of the elderly subject who shows the panel D of Fig. 7 recorded core temperature 
at the time of calculation of a 40-hour endoecism diurnal rhythm phase (ECP), and confirmed 
that the diurnal rhythm variable which may be detected did not exist at all. Similarly, Cortisol 
secretion showed that there was no proof of rhythmicity (rhythmicity). 
In order that that there is no diurnal rhythm variable in the thermography of the fixed 
procedure method of the subject may confirm whether the output to which diurnal rhythm 
pace makers decreased in number is reflected, this invention persons A follow-up survey of 
record of a time amount-isolation environment was conducted for six weeks, the first 
knowledge was checked, and the characteristic pattern that the subject carried out free 
continuation with a long activity-break cycle period (respectively about 22 and 27 hours) (Fig. 
16) shorter than 24 hours was found out. Although weak output's of endoecism diurnal 
rhythm oscillator (vibrator's) in period of 23.7 hours existence nature was suggested and this 
was further supported by existence of a low amplitude temperature vibration of the final fixed 
procedure term of the subject, the analysis which collected bed break episode The period of 
bed break episode was consistent, and the phase of the cycle was not related, and the non- 
parameter nature analysis of a spectrum of temperature did not show a remarkable peak by 
the period or all other periods (Fig. 17). 

In the case of that subject, the pattern of the very unusual activity-break cycle in this subject 
to which the amplitude of a temperature cycle decreased notably at the time of screening of 
ECP evaluation which carries out free continuation shows that the endoecism diurnal rhythm 
oscillator is declining substantially in respect of an output as compared with the average 
subject, otherwise, 22 of the beginning and activity-break cycle period [to which the subject 
at the time of asynchronous [ of 27 hours ] subsequently is not progressing ~ an activity 
[ which is not accepted in young healthy people ]-break cycle term (R. — the thing of 
reference of Wever, T The circadian System of Man, Springer-bell RAGU, and New York 
(1979) — ] — the diurnal rhythm oscillator of endoecism — probably it was captured by the 
synchronization with a neighboring output for ** 24 hours — I will come out.) Therefore, the 
amplitude of the temperature cycle in an ECP protocol calculates the amplitude of a diurnal 
rhythm pace maker's output correctly. 

A core temperature pattern is having checked the assumption of this invention persons of 
reflecting an endoecism diurnal rhythm pace maker, and a break in means to change the 
amplitude of the endoecism component of a temperature cycle concluded that a diurnal 
rhythm pace maker's output could change good. Thus, the reset appraisal method of the phase 
and amplitude which this invention persons developed can estimate the effectiveness of the 
specific break in means against a diurnal rhythm pace maker's amplitude and phase, 
this invention persons learned some general principles, when developing this approach for 
amplitude modification. First, in a specific exposure plan, the endoecism diurnal rhythm pace 
maker could be decreased and the amplitude was decreased even on level to the extent that it 
cannot distinguish from 0 in a certain experiment. Reduction of such diurnal rhythm 
amplitude is useful, especially although it is followed on reduction of the range of various 
diurnal rhythm control-ized variables and decline of the physical strength relevant to the 
trough of the temperature cycle of a diurnal rhythm and the gnosia is prevented. Furthermore, 
the rapid shift of a diurnal rhythm phase is attained by manipulating an optical exposure 
schedule by reduction of such amplitude, and human being of the comparatively low 



amplitude is reported to be more suitable by Reinberg for shift service laborers 1 failure like 
previous statement. Similarly, the amplitude (this should use the reminder of the recovery 
which increased from that in the daytime, and deeper sleep of night) of the diurnal rhythm 
pace maker of endoecism can be increased by the specific optical exposure plan. 
Therefore, this invention refutes partially opinion which was suggested conventionally that 
the effectiveness of light of as opposed to a diurnal rhythm system in basic data is dualism 
(that is, it is dependent on the optical reinforcement beyond the threshold of specification, 
such as 2,500 etc. luxs). Traditional "phase response curve" obtained on the basis of the short 
optical pulse experiment conducted using the living thing which survives in darkness 
continuous other than this then cannot but shine, and cannot but be explanation of a part of 
Homo sapiens f s phase reset responsibility over - darkness cycle. 

A useful publication is used for this invention rather than it resets the diurnal rhythm phase in 
Homo sapiens by light. The load to the synchronization of a grade response is required for 
this publication. That is, the response of the diurnal rhythm system to a specific optical- 
darkness schedule is influenced by the cumulative effect of all change of the optical 
reinforcement in the schedule, the range of a change on the strength which shows important 
effectiveness is not limited to those change beyond a specific threshold (for example, 2,500 
luxs), but the grade range of an optical change on the strength which takes place from 0 
optical reinforcement (namely, darkness) above 100,000 lux (for example, optical 
reinforcement of the sun of high noon) is included. 

These knowledge is checked by some clinical break in trials, and proves practical use of acute 
jet lag and the above-mentioned principle in the treatment of a somnipathy. The availability 
of the above-mentioned principle in facilitation of temporary accommodation usually 
required of the treatment and the shift-operations laborers of age related change of a diurnal 
rhythm function is also proved. 

4. How to change phase and amplitude based on experiential basis as for the change approach 
by this invention, a bright light's having a direct operation to the diurnal rhythm pace maker 
of endoecism and an operation of a bright light are premised on observation of being raised 
notably, by assigning a darkness (rest) period suitably. Furthermore, by using the pulse and 
darkness period of light appropriately, the amplitude of the diurnal rhythm pace maker of 
endoecism can be controlled till the place which lowers the amplitude to 0, and the pulse of 
the light which continues by doing so can reset immediately to the phase of a request of the 
diurnal rhythm pace maker of endoecism. 

The desirable mode of application of the pulse of light and the shift approach of a diurnal 
rhythm based on the timing of a darkness (rest) period is indicated first. Subsequently, 
applying these approaches to a work schedule, a specific travel schedule, and specific diurnal 
rhythm associated diseases is offered. How to change a deep diurnal rhythm pace maker's 
amplitude at the end is explained. 

Although the procedure drawn experientially is the optimal to the specific individual of a 
predetermined environment in order to change a phase and the amplitude, one of the therapies 
drawn experientially may be inconvenient. So, the model based on a computer is developed, 
and according to this, it is possible to adjust another various schedules using another dose, 
another timing, and another persistence time of optical exposure which has the same 
effectiveness. The computer model theory-foundation is indicated into the following section 5, 
and the approach of changing the phase and amplitude using this model is further indicated 
into the following section 6. 

So, the remaining part of this section (section 4) is related with the detailed publication of the 
procedure for changing the phase and amplitude of a diurnal rhythm which were drawn 



directly from the experiential data which can be used now. 

a. Delay of a diurnal rhythm phase using the data obtained experimentally Delaying a diurnal 
rhythm phase A west going jet passenger person, the shift (namely, clockwise rotation shift) 
service laborers who shift to the direction of late time amount and have to take the place, And 
subject in which it was rash, so that the sleep phase was harmful (that is, although it is early 
sleep phase syndrome (Advanced Sleep Phase Syndrome) and this is a disease typical to an 
elderly man, it is not restricted to this.) It receives and is desirable. 

Delay of the phase of 2 - 1 1.5 hours can pay attention special to the timing of a bright light 
and darkness term, and can attain it in the period on two - the 3rd by building a lighting 
schedule appropriately. 

In order to make the design of a lighting schedule into the best, it is necessary to get to know 
the diurnal rhythm in early stages of a processed person, the above-mentioned voice by which 
this is known as a fixed procedure (Constant Routine) — it is best attained like. However, by 
comparing with the principal part of criteria phase data which are indicated by this 
specification ( Fig. 3 , Figs. 4,5, and 6) and which are generally indicated by reference like, 
when it is also most to reason such a phase, it is possible. 

By deducting an initial phase from a desired phase, the magnitude and the direction of a 
phase shift of desired are determined. Subsequently, it decides on the optimal time amount 
which starts the exposure of the pulse of a bright light by performing interpolation of Fig. 1 1 . 
In a mode with this bright desirable light pulse, the persistence time is about 5 hours and an 
exposure is about 7,000-12,000 luxs. The light of half reinforcement may be irradiated in 
[ pulse order / of these 5 hours ] about 1 5 minutes. 

The optimal timing of a darkness (sleep) pulse is determined by performing interpolation of 
Fig. 14. This darkness pulse is made to maintain from about 6 hours in a desirable mode for 9 
hours. The retina of an eye must be substantially covered suitably from all light. This can be 
performed in practice, while sleeping by placing an individual all over a dark room, for 
example, a bed. In the desirable mode of the approach of this invention All the indoor 
artificial light sources for the interior of a room (For example, switches, such as an electric 
light, other light sources and a gas lamp or a fire lamp, and television) are turned off. 
Moreover, all the light sources (for example, the daylight and streetlight which enter indoors 
by the aperture, the skylight, or other ON light approaches which were opened) of a natural or 
artificial outdoor light must be covered from the room using a putting-out-lights curtain, an 
opaque blind, or other suitable masking means, an individual needs to break into such a dark 
room at the planned darkness period — when there is nothing, the contact lens which wears 
the goggles absorbed effectively [ the light ] 90 to 95%, or has the same light absorption 
ability may be fixed. 

The processed person must be exposed to the time amount which is not specified above at the 
light of the usual indoor light reinforcement (about 100-500 luxs). 

This optical exposure schedule is repeated for three days in a desirable mode. If this therapy 
is completed, the desired phase shift will be attained. When it is necessary to evaluate an 
individual's phase or amplitude reset ability to the therapy, the second fixed procedure can be 
performed. 

Fig. 18 is a raster diagram which shows how applying a bright light promotes a diurnal 
rhythm pace maker's phase delay shift quickly compared with only operating an activity-rest 
cycle. Fig. 1 8 is a raster diagram in which the information on a horizontal time-axis includes 
the information on both 6th with the 5th day on the 5th. Similarly, the time-axis on the 6th 
includes the information about both 7th day with the 6th day. Therefore, the time amount 
shown by 522 and 524 (refer to the 18th Fig.) is the actually same experiment time amount. 



In Fig. 1 8, the hollow rod shows the recovery period, and the solid rod shows the period from 
which it was compulsorily absent on the bed. 

The test subject was put on the schedule to which phase delay is repeated by accumulative in 
the activity-rest cycle. In order to determine the effectiveness of diurnal rhythm phase delay 
based on a bright light pulse between either of these delay, the bright light pulse was applied. 
This phase delay was measured using the above-mentioned phase reset ability evaluation 
approach. 

The first fixed procedure was started before time amount 502 (Fig. 1 8). It was determined 
that a deep diurnal rhythm pace maker's trough will happen by time amount 512 between this 
fixed procedure (the 5th day). The test subject was 6 day -9 day aligned with the 24-hour 
activity-rest cycle. A deep diurnal rhythm pace maker's second fixed procedure was carried 
out to time amount 504. Although only 0.9 time phases of a deep diurnal rhythm pace 
maker's troughs were delayed, think from it being in agreement with the result of the point 
under the same environment, and this is are meaningless statistically, as shown in time 
amount 51.4 (the 10th day). 

6 time delay of a test subject's activity-rest cycle was carried out on the 1 1th. This delay was 
forced from the 1 1th to the 14th. It differed [ 6 day -9 day ], and in between [ 12 day -14 
day ], as shown in 526 (Fig. 18), the test subject was continuously exposed in a bright light of 
5.5 hours 3 night. The third fixed procedure was performed on the 14th. It was determined 
that a deep diurnal rhythm pace maker's trough happened to the time amount shown by the 
time amount 516 on the 15th. The phase delay between time amount 514 (the 10th day) and 
time amount 516 (the 15th day) was 7.1 capable hours statistically. This shows that the phase 
of a diurnal rhythm pace maker deep to the magnitude which cannot be explained shifted 
dramatically depending on free continuation (free-running) phase delay or actuation of an 
activity-rest cycle by carrying out the **** exposure of the bright light pulse. 
A 5 day -15 day procedure is 15 day -25 day repeated [ of an experiment ] fundamentally. 
Meaningless phase delay was caused in the statistics target of only 1 .9 hours in a deep diurnal 
rhythm pace maker by the delay of 7 hours in an activity [ on the 1 6th / which was forced ]- 
rest cycle. Time amount 516 (the 15th day) and time amount 518 (the 20th day) have shown 
this deep phase delay of a diurnal rhythm pace maker as relative time amount which happens 
to a deep diurnal rhythm pace maker's trough. 

After shifting an activity-rest cycle for further 7.5 hours on the 20th, the pulse of a bright 
light of the persistence time of 5.5 hours was applied the 21st - 23rd. Time amount 518 (the 
20th day) and time amount 520 (24 / the 25th day) have shown the phase shift of the deep 
diurnal rhythm pace maker of 9.9 capable hours as relative time amount of a deep diurnal 
rhythm pace maker's trough statistically. 

If it summarizes, the phase shift (minus 7.1 hours and, and minus 9.9 hours) of the deep 
diurnal rhythm pace maker which answered application of the pulse of light with bright Fig. 
18 shows the far large thing in the graph compared with what is explained by either of the 
actuation of a free continuation phase delay or activity-rest cycle (less than 2 hours). 
It is shown that Fig. 19 applied the bright phase shift ability of the pulse of light by this 
invention effective in the traveler exceeding the meridian. The alphabetic character of A, B, 
C, and D shown in Fig. 19 corresponds to the section displayed such in Fig. 18. Between 
Sections A (5 day -10 day), it suits effective in a travel with the diurnal rhythm pace maker of 
the endoecism of the subject equivalent to the travel which goes to Omaha from New York. It 
is because the period of this pace maker's proper becomes longer than 24 hours and it will so 
shift to time amount late as this pace maker's natural inclination, 
between Sections B (10 day -15 day), the diurnal rhythm pace maker of a traveler's 



endoecism is equivalent to the travel from Omaha to Oakland by the phase shift dramatic one 
layer caused by the pulse of a bright light applied continuously 3 night — amount adaptation 
is carried out. 

When arriving in 1 ** New Zealand, since the diurnal rhythm pace maker of endoecism shifts 
to again late time amount, the diurnal rhythm pace maker of the endoecism of the subject 
suits effective in the Sydney time amount between Sections C (1 5 day -20 day). So, in 
Section D (20 day -25 day), the diurnal rhythm pace maker of the endoecism of the subject 
suits effective in the travel from Australia to London by promotion of the phase shift by the 
application for three days of the pulse of a bright light. 

As the background of invention was indicated, the comparatively short time amount by which 
these dramatic phase shifts are attained is advantageously in agreement with the time of 
superfluous sleep (thing for compensating the sleep which ran short) in case there is nothing 
finishing a phase shift, and brings about mitigation of symptoms. So, it becomes possible to 
offer the treatment approach which can be performed in various scenarios to the traveler 
exceeding the meridian by the shift approach of the diurnal rhythm pace maker phase of the 
endoecism by this invention. The treatment of the shift approach of the diurnal rhythm pace 
maker phase of the endoecism by this invention which can be performed is attained to the 
shift service laborers who are in various shift service schedules or other unusual (in view of 
the viewpoint of a diurnal animal) service schedules again. For example, Fig. 1 8 carries out 
mimicry not only of a west going traveler but the shift with the later timing of the sleep- 
recovery cycle needed for the industrial laborers in the case of shifting to night shift service 
from day-ranges shift service or semi- night shift shift service. It turns out that the ECP 
minimum value is chosen much more advantageous so that it may be maintained during a 
compulsory darkness (it probably sleeps) period in the case of Fig. 18. As mentioned above, 
if time amount is doubled so that the ECP minimum value may be happened during a sleep 
period, sleep will become much more efficient and an activity while having occurred will 
tend to become much more productive. 

(1) Fig. 20 expresses the schedule plotted by the duplex raster method, and is suitable the the 
best for attaining the delay shift of about 3 hours. Such delay is typically needed for the flight 
traveler from New York to San Francisco. This schedule uses the protocol (namely, Type 1 
reset) which resets a diurnal rhythm phase, without almost affecting the diumal rhythm 
amplitude. The first solid rod expresses individual habitual sleep / darkness period (generally 
it happens to 07:30 from 23:30). A day (you may be one day before a travel), following 
sleeping time amount, and following recovery time amount become 1 hour late, and irradiate 
a bright light (at least 7,000-12,000 luxs) of about 4-5 hours just before this sleep / darkness 
period, the next day (you may be that day of a travel), sleeping time amount, and recovery 
time amount — further — 1 hour and a half — it becomes late and a bright light of about 5-6 
hours is irradiated just before sleep. If convenience avoids, this bright light may be irradiated 
during a flight by airplane during a travel. This is extremely suitable for the evening of the 
nonstop flight to San Francisco from New York in a plane. This schedule can be continued 
when a phase delay shift is still more nearly required. However, probably, type 0 (amplitude 
attenuation) phase reset will be still quicker when a much more exact shift faces. 

(2) The shift service laborers who shift to a night shift shift from an east going traveler (from 
Seattle to for example, Paris) or semi- night shift shift When a traveler travels many areas in 
the Western world from the East, or when industrial laborers have to take the place of a night 
shift from Japanese work It is often necessary to make their sleep-recovery cycle reverse 
nearly completely (delay of 10 - 12 hours, or shift with required bringing forward for 10 to 12 
hours), a required shift — 10 hours — or since it is needed for one to two weeks more than it 



until this shift is completed in reset of Type 1 when required, it is impossible to carry out by 
this type 1 of reset in practice. So, the best approach is doubling the timing of sleep/darkness 
so that light's may be exposed in the center of the minimum diurnal rhythm temperature and 
convenience's may become the best about industrial laborers 1 schedule or new time zone. It is 
dark in the room used for sleep, and it necessary to emphasize that it must be covered from an 
environment or the artificial light source. 

The potential clinical usefulness of this invention approach for resetting a human diurnal 
rhythm phase is proved in the panel B of Fig. 7 in the follow-up survey of the case study of 
the age subject which is the extreme example of phase advance of a diurnal rhythm pace 
maker which happens as age progresses. The panel B of Fig. 7 is the comparison of 
temperature data (continuous line) a 66-year-old healthy woman's datum line, and fixed every 
day. These data are piled up on the criteria (**S.E.M., perpendicular **** mark) temperature 
data collected from 29 young normal test subjects under the same protocol. The criteria 
sleeping time amount on a title is averaged for the data obtained from normal control as 24:00. 
A black rod expresses her sleeping rest period planned at regular time amount. ****** 
expresses calculation the fixed every day of a phase and the amplitude. The cross enclosed 
with a circle shows the minimum value of the endoecism temperature rhythm which suited. It 
should be cautious of the ECP minimum value in this case having happened in 1 1 :35 p.m., 
and having happened for about 5 hours earlier than what is expected based on criteria data. 
However, it is not clear between the night before a fixed procedure because of a shielding 
effect. As for between fixed procedures, in the rhythm of Cortisol secretion, the phase became 
early similarly. The phase which became early remarkably [ her ] was checked by repeating 
this protocol twice after that. This condition has often followed early sleeping and recovery 
time amount which can often be seen on the senior. 

It is the control research which shows that a diurnal rhythm pace maker is reset, fixing her 
rest-activity cycle when Fig. 21 exposes a bright indoor light to this female test subject in the 
evening. About the notation in drawing, ****** shows the sleeping rest period between 
outpatient department monitoring like the above. It shows what is suggested that shift of the 
diurnal rhythm pace maker of endoecism is not [ Panel A (upper left) ] capable according to 
the ECP evaluation before and behind an entrainment schedule including exposure of the 
usual indoor light. Panel B (upper right) is the raster plot of the trough of the temperature 
between control researches. The bar which stipple attached emphasizes the specific time 
amount in which temperature was less than the datum-line entrainment average. While being 
exposed to the indoor light usual in a laboratory, it should be cautious of the phase shift 
having not happened. Although Panel C (lower left) shows the ECP evaluation before and 
behind an entrainment schedule like Panel A, it includes the break in stimulus which exposes 
a bright indoor light in the evening, and shows the phase delay shift of 5.7 hours of a diurnal 
rhythm pace maker. The notation is the same as that of the case in Panel A. The test subject 
received exposure of a bright indoor light (7,000-12,000 luxs) between 19:40-23 :40 for seven 
days every day. Light (3,000-6,000 luxs) of middle level was exposed in [ before and after 
exposure of these 4 hours each ] 1 5 minutes. Panel D (lower right) shows the raster plot of 
the trough of the temperature of the between before this intervention study, and the 
magnitude of a phase delay shift shown by Panel C was checked. 

This clear phase shift was checked by the same shift in the rhythm of the blood serum Cortisol 
which is other markers of a diurnal rhythm pace maker (Fig. 21). In order to align the Cortisol 
secretion pattern before and after the break in of a bright indoor light, the horizontal time-axis 
was shifted for 6 hours. Extraction of a blood sample was performed while there was a test 
subject in the usual indoor light (50-250 luxs) between the fixed procedures performed 



immediately after just before this break in. The pattern after a break in (a white round head 
and broken line) was moved in accordance with the shaft (continuous-line shaft) before 
intervening for 6 hours, and two waves were aligned by doing so. Although the configuration 
of a pattern did not change with these break ins in this plot, having carried out the phase 
about 6 time delay is shown. 

b. At least that of a diurnal rhythm using the data obtained experimentally is progress of a 
phase. Advancing the phase of a diurnal rhythm It shifts to the direction of an east going jet 
passenger person and early time amount, and must take the place 0. Namely, subject which 
became so late that the needle of a clock, the circumference shift shift service laborers of 
reverse, and a sleep phase are harmful (that is, although it is slow sleep phase syndrome 
(Delayed Sleep Phase Syndrome) and this is the subject typical at a junior) It receives not 
being restricted to this and is desirable. 

Attention special to the timing of light with as bright progress of a phase as that of 2 - 1 1 .5 
hours and darkness is paid, and it will be attained in the period on two - the 3rd by standing a 
lighting schedule suitably. 

In order to design a lighting schedule the optimal, it is necessary to get to know the phase of 
the diurnal rhythm in early stages of a processed person. This is best attained by the above- 
mentioned mode known as a fixed procedure. However, in almost all cases, it is possible to 
reason such a phase by comparing with the principal part of criteria phase data which are 
generally indicated by reference as are indicated by this specification. 

By deducting an early phase from a desired phase, the magnitude and the direction of a phase 
shift of desired are determined. Subsequently, the interpolation of Fig. 1 1 decides on the 
optimal time amount which starts the exposure of the pulse of a bright light. In a mode with 
the desirable pulse of this bright light, the persistence time is about 5 hours, and an exposure 
is about 7,000-12,000 luxs. The light of half reinforcement may be irradiated in [ pulse order 
/ of these 5 hours ] about 15 minutes. 

The interpolation of Fig. 1 4 decides on the optimal time amount which starts a darkness 
(sleep) pulse. This darkness pulse is maintained from about 6 hours in a desirable mode for 9 
hours. The retina of an eye must be suitably covered from all light. 

The processed person must be exposed to the time amount which is not specified above at the 
light of the usual indoor light reinforcement (about 100-500 luxs). 
This lighting schedule is repeated for three days in ** better ******. if this therapy is 
completed, the desired phase shift will be attained. 

The example of the phase which exists in each which was advanced about the travel from 
Seattle to London and the east going travel of equivalence using this technique is shown in 
Fig. 1 . 5-hour exposure of a light bright enough to 6:30 of about 1 .5 hours ago (7,000-12,000 
luxs) was started in the morning in the ECP temperature minimum morning rather than 8:00 
(this is determined by the fixed procedure of the beginning in this case, or can be guessed 
from traditional recovery time amount abbreviation 9:30 a.m. of a young man using the 
criteria data of Fig. 5 ) (a 3,000/15-6,000 luxs transition stage is included before and after 5- 
hour exposure of a light bright enough). Rescheduling of 9:30 was carried out in parallel 
habitual sleeping / darkness time amount morning 2:30 of the great portion of him, and the 
great portion of his habitual habitual recovery / abbreviation morning between light-hours so 
that it might be generated from 5:30 p.m. to 8 hours early 1 :30 a.m., as if it traveled the sleep 
episode of each every day from Seattle to London. What his temperature min shifted eight 
time phases of continuing ECP evaluations for was shown. It can be used also for the shift 
service factory worker who takes the place of the schedule which needs to sleep at night and 
to work between **** from the schedule which needs to work at night and to sleep the 



lighting schedule of the light/darkness of the same mold as this during the morning and to 
whom a phase progresses. About such change in the sleep schedule needed by changing a 
shift service labor schedule Even if the shift of their shift service takes the place of any of the 
direction of clockwise, or the needle of a clock and the direction of the circumference of 
reverse, if 4 - 5 hours (from abbreviation 1 1 :00 a.m. up to 4:00 p.m.) of the last of**** and 
shift service laborers are exposed to a bright light in an office their adaptability [ notably as 
opposed to this schedule ] — raising — daytime --****-- efficiency and action are raised, 
sleep at home is improved, and the inclination of the accident under work may be decreased 
The exact timing of optical exposure which can be used for changing shift service laborers 
will be dependent on the amount of a natural light exposed during their labor schedule, 
working conditions (for example, amount exposed to an outdoor light during work), the 
average age, commutation, and going home. This contractor in this technical field quotes the 
information on Figs. 1 1 and 14, and if required, he can show the most suitable paradigm for a 
related employee. The mathematical ** type described below can be used. Other strategies 
(strategy) can decrease the amplitude of shift service laborers' diurnal rhythm to the time 
amount exposed to a light exactly bright before the transition stage of shift change, therefore 
can promote their adaptability. 

Figs. 23 are the raster diagram of Fig. 18, and the same raster diagram. However, Fig. 23 
includes not only the delay of a phase but progress of a phase. 

Case [ in Fig. 1 8 ], a hollow rod shows the time amount which does not sleep and the solid 
rod shows the stage from which it was compulsorily absent with the bed. In time amount 552, 
554, 556, 558, 560, 562, and 564, respectively, in order to decide on the occurrence time 
amount of diurnal rhythm pace maker min of the endoecism of 556, 568, 570, 572, 574, 576, 
and 578, the fixed procedure was begun. In respect of the versatility in this laboratory trial, as 
580, 582, 584, 586, and 588 showed, the pulse of a bright light of 5 hours was irradiated for 
three consecutive days at coincidence. 

The timing of an exposure of the pulse of a bright light and the timing of a darkness term 
changed the phase so that progress or delay of a phase might be caused to the extent that it is 
controllable. 

Between Sections A, the subject was tamed in darkness and the 24-hour cycle of light. It 
turns out that an ECP phase progresses only for 0.8 hours from 566 to 568 at this tamed 
period. (For the Homo sapiens subject, it is not common to display the period gamma x of the 
proper of 24 or less hours.) As respectively shown in 580 and 582 among Sections B and C, 
the pulse of a bright light was applied for three consecutive days. It is shown clearly that the 
groups 580 and 582 of the pulse of a bright light produce Fig. 23 substantially the ECP 
temperature 568 [ a minimum of] and after 570 respectively. Progress of a phase was both 
respectively observed at least for ECP of 8.2 hours and 7.0 hours as if darkness initiation 
progresses only for about 8 hours as a result of such bright timing of the pulse of light. For 
three consecutive days, the group of the pulse of a bright light of every 5 hours was forced, as 
shown in 584, 586, and 588. These three bright groups of the pulse of light determined 
substantially that time amount was before ECP min in 572, 574, and 576. Such bright timing 
of the pulse of light caused the delay of the phase of 3.0 hours, 5.4 hours, and 4.5 hours 
respectively with the delay of the phase shown by the shift to the right of the compulsory 
darkness term in Sections D, E, and F. 

It is thought that the laboratory experiment currently recorded on Fig. 23 is carrying out 
simulation of the meridian crossing travel of the dimension between continents about Fig. 24. 
The sections B, C, D, E, and F shown in Fig. 23 correspond to the simulated phase shift 
which is experienced with sufficient convenience by the traveler of an itinerary who showed 



in Fig. 24. It is ideal adjustment to the Homo sapiens by whom progress of a phase 
subsequently travels at least that of 8.2 hours shown at Sections B and C, and 7.0 hours from 
Nairobi to Oakland from Boston to Nairobi. The delay of the phase of 3.0 hours, 5.4 hours, 
and 4.5 hours makes the Homo sapiens who subsequently travels to Moscow and Greenland 
from Oakland to Beijing similarly adjust. 

The effectiveness of the pulse of a bright light which shifts ECP temperature min although it 
is not practical to expose them the very thing to the pulse of a bright light and darkness as 
many travelers were correctly shown although it should generally have been accepted not to 
be desirable to experience ECP temperature min in broad daylight (it is the case where they 
are all the ECP minimum values of Fig. 23) and, and compulsory darkness is shown clearly. 
Probably deformation of efficiently more practical light / darkness therapy will become 
clearer by understanding of the principle shown in the remaining part of this specification. 
The phase response curve or mathematical ** type drawn experientially may design most 
effective practical light / darkness therapy so that it may suit in the darkness defined above 
and the schedule of the episode of ordinary indoor lighting. 

In order to illustrate, the example of the lighting schedule which promotes (1)3 time-delay 
shift and (2) 10 time-delay shift is given. The optimization and the practical profits based on 
experience were examined. 

Fig. 25 expresses the schedule plotted in the duplex raster format, and is the most suitable to 
attain progress of the shift of about 3 hours. Probably, such progress is typically needed for 
the traveler who flies from for example, Sun Francisco to new York. This schedule uses for 
the amplitude of a diurnal rhythm the protocol which reinstalls the phase of the diurnal 
rhythm which seldom influences (namely, Type 1 reinstallation). The first solid rod expresses 
each habitual sleep episode (typically, generated from 21 :30 by 7:30). Sleeping time amount 
and recovery time amount are set forward early for 1 hour at the next day which may be a day 
before a travel, and recovery and coincidence irradiate with a bright light (at least 7,000- 
12,000 luxs) for about 4 to 5 hours at it. Sleeping time amount and recovery time amount are 
set forward early [ 1 more hour and half ] on the next day which may be a day of a travel, and 
recovery and coincidence irradiate with a bright light for about 5 to 6 hours on it. When 
convenient, a bright light was able to be irradiated on the way. If this irradiates a bright light 
within an airplane in the flight of every morning which does not stop the middle from Sun 
Francisco to new York, it will be ideal. Exposure of such a light can be produced with the 
portable goggles described to the airplane of special equipment which has equipped the 
passenger room with a bright light, or the following. 

A very similar protocol can be used for the therapy of the subject which has delayed type 
sleep phase syndrome (DSPS). The phase of the diurnal rhythm of the endoecism of the 52- 
year-old woman who has the sleep schedule failure (sleep scheduling disorder) characterized 
by sleep (excessive daytime sleepiness) in the daytime [ of insomnia (sleep onset insommia) 
and early morning / superfluous ] at the time of sleep initiation and DSPS is shown in the 
upper panel of Fig. 26. With a morning light, this subject was exposed 3 times and it dealt 
with it, and it measured whether her diurnal rhythm pace maker could advance a phase to 
early time amount, without confusing her habitual sleeping hours, without shifting the time 
amount of her plan ********** sleep-recovery cycle (a protocol is shown in Fig. 27). 
Immediately after being exposed to a bright light only 3 times, her diurnal rhythm pace maker 
could advance the phase to the location normal for the woman of her age only for about 4 
hours (refer to Fig. 26 and the 27th Fig.), and subject-DSPS history five-year or more - 
reported the remission from a debility symptom which had blocked the capacity that her 
occupation could be performed. 



This research was done like the following examples and moved to operation. Fig. 28 shows 
the output of the biological clock measured between the fixed procedures from the traveler 
Fig. 29 Immediately after returning from Tokyo to Boston, before performing any treatment, 
him — the abbreviation of the Boston time amount (horizontal axis under Fig. 28) — the low 
location of the cycle of temperature is arrived at in the afternoon 4:00 (it is very sleepy, the 
drive is the lowest, and the danger of accident is the highest), and as shown in Fig. 30 which 
is the raster plot of his travel schedule in the meantime, he is usually sleeping. About Boston, 
although it is very unsuitable, according to the array which such a phase mistook, it becomes 
difficult to have occurred at the daytime of the area, without using a stimulant, and sleeping 
night, without using a hypnotic becomes difficult. Instead, this traveler was exposed to the 
pulse of a light bright 3 times every day, and rescheduling of the sleep episode of his every 
day was carried out to the Boston time amount. After he returned to Boston, in three days, 
when the sleep by "jet-plane fatigue (jet lag) from the inversion of an allowed-time band and 
the effect of ****** on in the daytime were in the typically worst condition, his biological 
clock was instead reset by the therapy completely, and it was generated in the place whose 
apex in the temperature cycle of his every day was a trough (Fig. 29). Next, he fully sensed 
****** for the daytime of the area, and slept without the stimulant and the hypnotic at night 
well. In order to make it easy that shift service laborers adjust on a night shift, the same 
approach as this is applicable. 

c. Reduction of the amplitude of a diurnal rhythm using experimental data It is desirable in 
order to put a diurnal rhythm timing system on a more unstable location, and reduction of the 
amplitude of a diurnal rhythm is desirable when expecting change of the phase of a diurnal 
rhythm. This approach is desirable for the shift service laborers from whom the traveler or 
working hour exceeding many standard time zones changes. If the amplitude of a diurnal 
rhythm fully decreases, a diurnal rhythm timing system will correspond and will become 
sensitive to the lighting cycle of a single day. Therefore, as soon as the traveler or laborers 
who are exposed to an environmental lighting schedule (indoor bright optical exposure 
therapy designed so that closely [ the light which can be used in environment ]) perform a 
new schedule, they can get profits very much by reduction of the reserve of the amplitude of 
a diurnal rhythm. 

There is the reduction range of the amplitude which can be attained using the therapy with 
which time amount was doubled specially, and this contains both the episode of darkness, and 
the episode of exposure of a bright light the optimal. The amplitude of a diurnal rhythm can 
be effectively decreased to 0 by planned optical exposure for two days. 
In order to design a lighting schedule the optimal, it is necessary to get to know the phase of 
the diurnal rhythm in early stages of a processed person. This is best attained by the above- 
mentioned mode known as a fixed procedure. However, in almost all cases, it is possible to 
reason such a phase by comparing with the principal part of criteria phase data which are 
generally indicated by reference as are indicated by this specification. 
The optimal lighting schedule for bringing about reduction in the amplitude centralizes a 
bright light (about 7,000-12,000 luxs) on the perimeter of the time amount of temperature 
min of the endoecism measured by somatization of a fixed procedure or criteria data for 
about 6 hours. Ideally, the absolute 7 - 8-hour episode of darkness (sleep) should be put on a 
location which is 180 degrees (12 hours) from the midpoint of exposure of light with the 
bright midpoint of darkness episode. Preferably, this therapy is repeated for two days. 
If the timing of light or a darkness stimulus is changed slightly, the amplitude will decline 
partially and a phase will change subordinately in many cases. Increase of the amplitude of a 
diurnal rhythm could be expected when the amplitude will be indicated value or semi- 



indicated value (subnominal value) first, if this schedule is changed substantially or it carries 
out reversely. The core temperature of the actually measured body for Homo sapiens was 
shown in Fig. 3 1 as a function of time amount. 1402 and 1408 show the object which 
received the fixed procedure which sometimes starts. However, the bright optical episode 
shown by 1404 and 1406 between these two fixed procedures was forced. 1410 shows 
reduction of the amplitude to about 0 after initiation of the 2nd fixed procedure. The 
amplitude from the top-most vertices of the diurnal rhythm pace maker of the endoecism 
measured after time amount 1410 by core temperature change which suited to top-most 
vertices decreased from 2-3 degrees F to the level below detection. 

d. increase of the amplitude of the diurnal rhythm using experimental data increase of the 
amplitude of a diurnal rhythm — already — to the extent that — or [ making the schedule by 
which the phase sequence is carried out follow stability ] — or in these people [ people ] to 
make it follow, it is desirable. A diurnal rhythm timing system receives uneasy and is made to 
resist according to increase of the amplitude of a diurnal rhythm. Increase of such amplitude 
is useful to pure night shift laborers [ laborers ] to make it follow the schedule of night, and 
useful to changing a schedule so that his social life may be promoted further during a 
weekend, the pure Japanese work laborers to whom similarly the amplitude increased — some 
— the late night of a weekend — good — it can bear — in addition — and the preparations 
which work at the early morning on Monday can be made, therefore, morning optical 
exposure which increased with the portable equipment in the middle of going to work 
through the instrument in a home or a station — every day —**** — action and storage are 
improved — I think that it will come out — having — this — a core temperature cycle — ** — 
both changing is known. [ZAISURA (Czeisler, C.A.), Kennedy (Kennedy, W. A.), Alan 
(Allan, J.S.), "reduction of a circadian rhythm and action in transportation business 1 ', 
Proceedings OBU A workshop-on JI EFEKUTSU OBU automation-on operator performance 
0 [ Proceedings of a Workshop on the Effects ] of Automation on Operator Performance, The 
Koblenz (Coblenz, A.M.) edit, KOMISSHION Di KOMYU note yaw ROPINU, programmer 
DO, a RUSHIERUSHU medical treatment E DO SANTE PUYUBU rucksack, uni-bell main- 
actor-in-a-No-play RUNU DESUKARUTO 0 [ Commission des Communautes ] 
Europeennes, Programme de Recherche Medicale et de Sant** Publique, Universite Rene 
Descartes:Paris, 1986, and refer to the 146-171st page. ] 

There is the increase range of the amplitude which can be attained using the therapy which 
defined time amount specially, and this contains both of a darkness term and an optical bright 
exposure term the optimal. The amplitude of a diurnal rhythm can be effectively increased by 
optical exposure by which the plan was made for 1 or two days. 

In order to design a lighting schedule the optimal, it is necessary to get to know the phase of 
the diurnal rhythm in early stages of a processed person. This is best attained by the above- 
mentioned mode known as a fixed procedure. However, in almost all cases, it is also possible 
to reason such a phase by comparing with the principal part of criteria phase data which are 
generally indicated by reference as are indicated by this specification. 

A bright light (about 7,000-12,000 luxs) of about 6 hours of the optimal lighting schedule for 
bringing about amplitude increase is the opposite of the time amount of endoecism 
temperature min measured by somatization of a fixed procedure and criteria data. The 
absolute darkness (sleep) of 7 - 8 hours should be centralized around endoecism temperature 
min. By request, these both may be applied over a long period of time so that the amplitude 
of the diurnal rhythm timing system over several weeks may return to the instability of the 
amplitude slowly subsequently to indicated value. 

The panel on the left-hand side of Fig. 32 shows the fixed procedure evaluation before the 



normal diurnal rhythm temperature rhythm of the endoecism of the male subject intervenes. 
A right-hand side panel shows the result of the phase after intervening, and amplitude 
evaluation. Although the phase of endoecism temperature cycle min seldom changes, the 
amplitude of a rhythm increases notably. 

The amplitude increases partially and a phase changes with the slight change in the timing of 
light or a darkness stimulus subordinately in many cases. When this schedule is changed 
substantially, or it carries out reversely and the amplitude is indicated value or super- 
indicated value (supra-nominal value) first, reduction of the amplitude of a diurnal rhythm is 
expected. 

5. Theoretical (Model-Foundation) Basis of Diurnal Rhythm Phase of this Invention, and 
Modification Technique of Amplitude : by Which Especially Diurnal Rhythm Pace Maker 
(Following ~ "X Oscillator" ~ or it is Only Described as "X") of Endoecism is 
Mathematically Modeled with the Second Degree Differential Equation of the Following 
Juan Dell Paul Mold 

M <? / ,r\ 2 d 2 X , , , 2/^ 12dx 

d t * n d t 

+ (24/t x ) 2 x^F x (1) 

In an upper type (1 ), t is the time of day timed with the time basis. Parameter mu x is the 
"stiffiiess" of x oscillators, the thing of the range of 0.05 <=mux <=0.15 is presumed to 
standard Homo sapiens, and the central value is 0.1. 0.1 is presumed as a trial calculation 
value to these mu x, and this is presumed from muy value (initial" stiffness [ of y 
oscillator ]") by the double oscillator model of a human diurnal rhythm timing system (R. 
refer to "the mathematical model of the Homo sapiens diurnal rhythm by two interaction 
oscillators" by E.Kronauer etc., Am. Journal Of Physiology, 242 volumes, R3-R17 page, and 
1982). This was corroborated by the experiment before characterizing the so-called phase 
trapping phenomenon. According to amplitude actuation of the vibratility output by this 
invention person etc. in which it succeeded, it turned out that there is almost no hope that mu 
x is larger than 0.1 5, and it does not become or more in 0.2. The oscillator which has 0.03 or 
less internal stiffness coefficient does not suit physiologically with the strength of the diurnal 
rhythm ("x") oscillator sensibility of the observed endoecism in such a situation that it is 
[ therefore ] easy to be influenced with the effect of external too much. Parameter tau x 
expresses the natural period of x oscillators, and is presumed that it is the thing of 23.6 
<=taux <=25.6 within the limits, and the central value is 24.6 to standard Homo sapiens. If 
any force functions Fx do not exist, x will become the sine wave (that is, all the loci from 
maximum +1 to the minimum value -1 are 2) which sets the amplitude to 1 mostly. 
A force function Fx consists of two effectiveness. The 1st effectiveness is a function of light 
with which a retina is exposed. The 2nd effectiveness is based on the internal influence of the 
endoecism which has an activity-pause pattern. 

First, photoeffect is considered. The standard intensity of illumination of the sight at which an 
observer stares is a 1 foot-candela or lux. Since weighting of this measured value is carried 
out, it differs from the total quantity of light in a visible spectrum. That is, weighting of these 
visible-spectrum parts that a visual system induces more is carried out greatly. In a bottom 
type (2), I shows a view image-ed (equalized over the whole region of visual field which 
includes retina) illuminance. B shows the brightness of the object with which an observer is 
related with I. In 133 Sience 80-86-page 1961, Stevens shows the value covering the large 



area (about 6 log unit) of I, and B is connected with I as follows. : B=cl 1/3 (2) 

Here, let c be constant value. The force function based on the optical operation to a retina is 

(F ) - d b _ C . ±U 1/3 > 
as follows. : X ^ d t d t ~ 

The evaluation illuminance of the :(1) each people this the display of whose is the new thing 
which materialized two prerequisites is the approximate value of the photoeffect to a diurnal 
rhythm pace maker. 

(2) x oscillators mainly answer illuminance change and do not answer **** or average 
illumination at all. 

Characteristics 1/31 reach far and wide, and it changes substantially. Although a characteristic 
changes to various I values, about l/(for example, the range of 1 / 6 - 1/2) of characteristics of 
3 is a thing within the limits which this invention means. 

The multiplier c value to the Homo sapiens of the criterion at the time of I being measured 
with 1 lux is the thing of 0.05<=c<=0.1 within the limits, and c= 0.065 is central value, c 
value was selected based on the experimental value drawn under a standard indoor light, and 
entrainment was performed there by changing x for levy period tau ** 1 .0 to 1 .3 hours. Based 
on this observation, a blindness test subject cannot perform entrainment, if tau x shifts for 0.4 
hours. If the time amount career (the darkness where light does not exist is included) of light 
that a retina is exposed is expressed as I (t) and (lux), a part for Mitsunari of the force 
function Fx applied to a formula (1) by the formula (3) will be obtained. 
A model is tackled through activity function A (t) by the endoecism non-intensity-of-light 
function to x oscillators, and this function A (t) is 0 at the time of sleep, and is AO at the time 
of recovery. An activity function is as follows. : 

(4) 



d t 

A (t) takes only two values, 0, or AO, transition between both values is performed at a 
moment, and the time amount differential coefficient is an unit, and is mathematically shown 
to each transient by "delta(delta)-function. M delta- function is strength when delta-function is 
AO in strength when changing from sleep to recovery, and sleeping from recovery. - It is AO. 
AO is the thing of 0.03 <=A0 <=0.15 within the limits to standard Homo sapiens, and the 
central value is A0=0.06. This value AO suits with the entrainment data by the blindness test 
subject. In the environment where sleep is related to dark place episode, A (t) can be 
presumed from the instant pattern of light and darkness, and the effectiveness of the x will be 
mixed with the direct effect of this light through which it passes x. Generally, in a blindness 
test subject, since the direct effect of light does not exist, the effectiveness of A (t) is 
expressed clearly. In the Homo sapiens who can see [ usual ], the effectiveness of A is very 
smaller than the usual ambient light effectiveness, and it is difficult to calculate this 
effectiveness correctly. 

Since it mentioned above, if the complete solution of x (t) carries out a computer operation by 
reset actions, such as for example, the RUNGU-KUTTA method, and is obtained from a 
formula (1) and initial value x and the sign of dx/dt are specified, consecutive A (t) and the 
instant pattern of B (t) are specified. This force function Fx is expressed as the sum of two 
components as follows. 



F x - <f x > (F x > mm. 

x d t d t 

Light is usually the thing of environmental within the limits, and it stops depending for 
Solution x (t) on the initial state as which specification was calculated gradually, if sleep 
episode shall be taken regularly as time amount progresses. 

6. Application of model to ** and dark episode of modification a. single of phase and 
amplitude using theoretical (model-foundation) basis The matter explained here is 
quantifying the effectiveness over x oscillators by specific interference which optical level's 
is changed and performs it. For example, in case 10,000 luxs still higher than an about 30 
luxs customary low are made to maintain average brightness inside the plane and it flies for 6 
hours, it is what tells the PAX what kind of effectiveness there is. In a formula (2), supposing 
c value is typical 0.065, two B level will be obtained as follows. : **: B= 0.065x(l 0,000) 1 / 
3= 1.40 Dark: B=0.065x(30) 1 / 3= 0.20 Therefore, when it flies for 6 hours, B increases with 
increment deltaB=l .20. Since it considers that B is fixed substantially throughout at 6:00, 
dB/dt is 0 except the time of initiation of a flight, and termination. At the time of initiation, 
dB/dt is delta-function value of deltaB in strength, and an exit value and dB/dt are delta- 
function values of -deltaB in strength. It is regarded as that changeless by all other modalities 
by a test subject's current light-and-darkness pattern. The response of a differential equation 
[ as opposed to delta-function value of deltaB in strength ] (1) increases rapidly, and -(12/pi) 
(dx/dt) becomes - (pi/1 2) (deltaB). 

Now, tl is the time of day of the time basis after x becomes min, and delta- function value of 
deltaB is added to this time of day in strength. Supposing 1 [ 15t ] is a phase angle, it changes 
a phase rapidly according to rapid increase of dx/dt to which the above-mentioned delta- 
function value is applied in this phase angle (after x becomes min) and the amplitude of the x 
oscillators concerned is the magnitude of a criteria unit Phase (pi/12) -deltaBcos (15tl) radian 
****. Moreover, -(pi/12) deltaBsin (15tl) change of the amplitude is carried out. 
These are essentially the phases and amplitude responses to an impulse-like stimulus (rapid 
change of light). It is progress of a phase, if delta-function value of negative (-) is applied in 
time of day t2 after x becomes min. It is a -(pi/12) -deltaBcos (15tl) radian, and the variation 
of the amplitude is -(pi/12) -deltaBsin (15t2). 

All bright place episode brings about change which added the two following amounts 
together. 

Progress (radian) = of a phase (pi/12) -deltaB [cos(15tl)-cos (15t2)] 

Amplitude change = (pi/12) -deltaB [sin(15tl)-sin (15t2)] (6) 

The above-mentioned trigonometric function is rewritten as follows. 



— — 2 A B [si o l±±±l±lA s | n Lj Ct tp 
12 2 2 



1 5 ( t 2 + t j) 1 5 ( t 2 ~ t i) 



12 2 AB[sin sin — ] (7) 

These are the phases and amplitude responses to the bright place episode in the period (t2-tl) 
which sets middle time of day to (tl+t2) / 2. 

for example, the case where the flight of 6 hours is performed as an example — = (t2-tl) 6 
hours, and sinl5(t2-tl)/2=sin45 degree=0.707 — therefore — to the extent that — progress of a 
phase is as follows. 

<MM*-£(1. 2 0X0. 7 0 7)sin- ] 5(t 
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This bright place episode leaves California for 9:00, and is presumed to be that with which 
the flight person of the circumference of the east who arrives in New York 15:00 (California 
time amount) is provided, x is min as the flight person concerned is shown by the core 
temperature of endoecism in the California time amount 6:00 — supposing it is a young male 
adult typically - t 1= 3 hours, t 2= 9 hours, and sin[15 (tl+t2)/2] =90 degree -- therefore - 
about — progress of a phase becomes 1 .7 hours. Thus, about 60% for progress of a phase is 
obtained to the extent that it is needed even for New York by emergency light treatment from 
California. 

Next, the above-mentioned exposure leaves New York for 18:00, and the case where it is 
carried out to 24:00 (New York time amount) to the flight person of the circumference of the 
west which arrives in California is assumed. Supposing x of this flight person is min typically 
in 6:00 (New York time amount), it is tl=12, t2=18, and sin[15 (tl+t2)/2] =225 degree, 
therefore the amount of phase shifts is -1.2 hours (actually phase lag of 1 .2 hours), and this 
amount of phase shifts is about 40% of phase lag required of a passenger from New York 
even in California. 

By both the above-mentioned examples, it includes that brightness increases at the time of 
episode. A formula (7) can fully be similarly applied, when extinction is carried out by only 
making variation deltaB negative. A test subject is covered from the light (for example, 
10,000 luxs) usually exposed, and the case where it is restrained by the section indoor made 



dark on the whole for 4 hours is assumed. 

**: - B= 0.065x(l 0,000) 1 / 3= 1.40 dark: B= 0 therefore, deltaB=-1.40.t2-t 1= 4 hours 
therefore — It is sin[15 (t2-tl)/2] =0.5, and the amount of phase shifts is a -1.40(pi/6) (0.5) sin 
[15 (tl+t2)/2] radian. 

As mentioned above, supposing x is min in 6:00 and the middle time of day of dark place 
EPIZODO is abbreviation 12:00 It is sin[15 (tl+t2)/2] =90 degree. Amount =-of phase shifts 
0.37 radian = it is -1 .4 hours (phase lag of 1 .4 hours). 

An epitome calculates the phase and the amplitude effectiveness by all brightness 
interference that a formula (7) sets constant substantially at the time of interference episode. 
In order to calculate both effectiveness, it is necessary to specify the brightness permuted by 
false brightness and it. 

b. Application of a model to developed compound bright place and dark place exposure 
protocol Although it is possible to make a remarkable phase and amplitude change occur as 
for the single episode which continues change of remarkable period brightness as shown in 
the above-mentioned example, more generally the change beyond it (it is [ the phase lead lag 
network of 7 hours and ] the phase lead lag network of 8 hours even to Paris from New York 
because of work shift change) is demanded. It is necessary to program more powerful 
effectiveness, and prolonged prolonged ** and dark instant pattern in it. In order to reduce 
many auxiliary matters, the analysis approach of the periodic protocol which makes one 
period 24 hours is offered. That is, ** / dark instant pattern which sets to 0<=t<=24, and is 
repeated considering 24 hours as a foundation of the count of accumulation are considered. 
The strength of migration driving force is proportional to the cube root of the brightness 
shown with outline lux. Therefore, it is an error to carry out to a dark place being made to 
also equalize light like threshold the throat of 2,500 luxs or less for the conventional 
assumption by Lewy etc., i.e., the analysis of a diurnal rhythm. 

It seems that, as for this mistaken assumption, light is related to the mistaken concept it is 
supposed that is not become powerful Zeitgeber to a human diurnal rhythm. It does not break, 
if effectiveness of a bigger light than the threshold of 2,500 luxs is made unrelated in a 
former experiment, and the automatic selection light in a period of the "dark place" assumed 
in this experiment process (100-300 luxs) is not eliminated completely. In addition to the 
mixed-up effect by the assumed "darkness" which is not actually a "dark place", it is 
biologically interfered with the effectiveness which applies **** by factors, such as timing of 
a corporal activity, a posture, sleep episode, and a food intake. 

Moreover, it was found out that the **** itself is not effective in modification of a phase. 
Furthermore, it turned out that it is luminous-intensity change to make a phase change. 
Although the lighting for 7.5 minutes was used before and after the "pulse" of**** in order 
to make a test subject condition, the direct factor of a diurnal rhythm phase shift is a change 
on the strength [ optical ], and it was found out that it is not the optical reinforcement itself. 
(In this argument, a word "a pulse" is not limited to a short pulse.) The light pulse period in 
the desirable example of this invention is actually the prolonged thing of 3 - 6-hour order. 
Contrary to this, as for DeCoursey, the pulse which has the period of ms order supposes 
rather that there was greatest effectiveness to the MUSA rust which inhabits darkness at the 
whole. 

The 1st important observations are that the oscillator by low stiffness like mux=0.1 serves as 
a very effective band pass filter. This means that an oscillator mainly answers the excitation 
tau x or latest [ of those ] at the time of resonance, the phase of x vibration of the pattern with 
which this has a 24-hour cycle, and the amplitude - being permanent (namely, thing which 
carried out time amount accumulation) — it means that it is the basic fourier component (a 



part for namely, fourier exhibition Kaisei of the force pattern which makes 24 hours one 
period) which answers theoretically. Therefore, the various force patterns which have the 
same fourier fundamental component will have the summation effect almost same about a 
phase and the amplitude, different effectiveness can encounter various effectiveness to two 
force patterns which have the same Fourier-series fundamental component when [, such as 
etc., for example, amplitude change is / 0.6 or more and the amount of phase shifts / 3 hours 
or more per 1 cycle — ] the summation effect per 1 cycle is large. 

In order to systematize the matter shown according to the effectiveness of a periodic protocol, 
a "periodic stimulus vector" or this magnitude of a vector into which the concept of a 
"stimulus vector" is only introduced doubles the magnitude of the fourier exhibition open 
base book component of brightness pattern B (t) pi2/12. The phase (or operation time of day) 
of this vector is time of day when the fourier exhibition open base book component serves as 
forward maximum of the periodic stimulus of 24 hours expressed with tm. Therefore, 
stimulus vector phase ts if it is started at the time of the phase shown with tp after a periodic 
pattern serves as min, after x will become min It is ts=tm+tp. 

Thus, the periodic stimulus effectiveness found out by the computer simulation is the number 
N of stimulus vector phase ts(3) stimulus cycles to the 1st cycle by the :(1) stimulus 
magnitude-of-a-vector (2) stimulus application classified as follows. Such thought is 
materialized in the example shown in Figs. 33, 34, and 35. 

The stimulus cycle containing the dark place episode of period 8 hours and the bright place 
episode (9,500 luxs) of period 5.5 hours is shown in Fig. 33. In addition, brightness was made 
into 175 luxs and equivalence of experiment light. A dark place corresponds to sleep and A 
(t) expresses the recovery it is [ recovery ] known for any light. Moreover, the stimulus vector 
defined as having mentioned above while the fourier exhibition open base book component 
was shown in Fig. 33 is shown. It turns out that tm= 12 hours and, and the stimulus 
magnitude of a vector are 0.55. The computer simulation was performed using the stimulus 
vector distributed at typical period tau x= 24.6 hours and, and various time of day ts. The 
criteria amplitude unit was used as initial value over x, and analysis was started in the last 
stage of dark place episode. The amplitude and phase of x which were calculated were 
measured Nx24 hours after at the both ends of the following dark place episode. 
The amount of phase shifts from initial x phase shown with time amount is reported to the 
phase shift Fig. of Fig. 34 to N= 1, and 2, 3 and 5. These are "the phase response curves 
(PRC)" and likes which were reported in other drawings. As opposed to ** / dark protocol to 
which the thing of Fig. 34 was expanded to few [ the conventional PRC ] luminous stimuli 
although. PRC by which N= 1 is known as "type 1 RISETTINGU" -- it is -- N= -- 3 and 5 are 
PRC(s) of "type 0 reset TINGU." N= 2 approaches the boundary line of both the above- 
mentioned types very much, and is "Type 1 " substantially. 

Fig. 35 shows the amplitude and amplitude response curve (ARC) which were generated by 
various N cycles. The description for which N= 2 ("Type 1 " and boundary line between 
"Types 0") was conspicuous is hanging to the amplitude 0. It is shown that at least 1 cycle of 
the strength of this stimulus is progress 2 hours of a phase, or Fig. 34 is max in delay 3 hours 
of a phase. Asymmetry has appeared because x has the period tau x of 0.6 hours longer than a 
protocol for 24 hours. Similarly, a stimulus of max [ two cycle ] in delay 6.2 hours of 
progress 4.2 hours or of a phase, and a phase (or respectively per 1 cycle 2.1 hours and 3.1 
hours) is generated, since the amplitude of x vibration decreases greatly to an intermediate 
cycle, a desired phase shift (about — the phase shift by progress 12 hours or, and delay 12 
hours of a phase) can be made, as for 3 stimulus cycle, to occur optionally in contrast with 
this Furthermore, in all 3 stimulus cycles, most amplitude is saved, and it does not become 



smaller [ initial value ] than 60%, and it becomes the increase of 35% from initial value under 
some conditions. 

It is systematized according to the phase of the periodic stimulus vector applied as the 
experimental data obtained from research in a laboratory mentioned above, and was made to 
develop as one part of this invention. As shown in Fig. 36, when the data and the model 
operation value which were acquired by experiment were compared, it was what should fully 
be satisfied. Furthermore, the experimental data itself comes to be in agreement inside 
similarly, and the ambiguity of the data which appear in all of the systematization of the 
newly recognized data based on the phase at the time of the dark place episode which was 
systematized by this by the diurnal rhythm phase by optical management, and which is shown 
in the legitimate phase response curve (PRC) to light and Fig. 14, and multiple- valued value- 
ization are canceled. Although the phase of both bright place exposure time of day and dark 
place exposure time of day was not taken into consideration in any of Figs. 1 1 and 14, it was 
taken into consideration in the periodic stimulus vector diagram of Fig. 36. 
c. Halt of x vibration It understands that the amplitude of x vibration may be made to reduce 
sharply by two cycles which consist of a powerful periodic stimulus. It can be said, now in 
the amplitude 0, the diurnal rhythm clock "was stopped." 

****** which attaches a test subject correctly is in this condition under a suitable laboratory 
to make useful the examination result of the effectiveness under these unreal conditions, or an 
environmental condition. It means this attaining zero amplitude at the time of recovery, and 
making it result in a desired environment typically. If the protocol which may lead a test 
subject to the initial state defined experimentally is made to resemble (the amplitude and 
criteria phase of x make the core temperature of a fixed routine change), it will not be easy or 
easy to change the protocol which suits a specific test subject. The differential equation (1) of 
supposing that it is unrelated from the condition with which it is a "convergent point" when 
zero amplitude or a "time-of-day halt" condition is said mathematically, therefore the general 
tendency of x oscillators and a solution is expressed is troublesome. (That is, 0 amplitude 
condition is a single unstable point.) 

In short, "mark alignment" of the protocol must be carried out to a specific test subject and its 
initial state. A test subject's natural period tau x must be measured [ 1st ] first experimentally 
(minding the internal asynchrony acquired by giving a test subject to sleep/recovery cycle of 
for example, 28 time periods). Subsequently, together with a candidate's approximation 
protocol, a differential equation must go back in time as the starting point, and must integrate 
with the time of 0 amplitude (desired exit status). If the protocol made into a candidate is the 
actually useful solution approach, the solution over x will have the amplitude which grows 
until it passes the amplitude which results in the initial state of the test subject concerned 
(going back in time). The point in the inhour solution correctly adjusted in a test subject's 
amplitude is the starting point to a protocol surely, and it is obtained when the timing of the 
whole event in a protocol turns up to "strange time amount." Furthermore, the phase of x in 
this ****** establishes the relation between the start time of a protocol, and the minimum 
time of day of x. 

It is clear that many time-of-day halt protocols which can be developed using this model exist. 
Generally a periodic protocol will be required and zero amplitude will be obtained by time 
amount with a slight protocol including these powerful stimulus vectors. Especially the thing 
mentioned above since the accumulation phase error with which tau x (for example, 
presumed on the basis of the usual data about a test subject's age and sex) of a test subject is 
not known correctly, and to which the error of tau x is proportional to a protocol period 
directly in any protocols if it becomes was generated is a desirable thing. It must refuse, even 



if it is judged that the protocol which attains initialization of the amplitude in sleep episode is 
too much short for the fraction of the sleep episode which remains for example, in a protocol 
offering a suitable sleep function. This condition is removed by generally changing the 
strength of a stimulus vector (for example, thing for which a bright place episode period is 
changed). 

Next, the special protocol for operating the amplitude of the diurnal rhythm pace maker of 
endoecism is described. 

Figs. 37 and 38 are the phase flat-surface diagrams and timing diagrams showing phase and 
idealized core temperature of the test subject who is going to make abbreviation 0 reduce the 
amplitude of the diurnal rhythm pace maker of endoecism, respectively. 
This idealization experiment was started at the minimum time of day 1202/1302 of the 
diurnal rhythm pace maker of endoecism. The test subject took rest or sleep in the dark place 
during time of day 1204/1304 and time of day 1206/1306. It was exposed to **** after the 
usual daily-lesson activity period from time of day 1208/1308 before time of day 1210/1310. 
Bright place episode made the amplitude of the diurnal rhythm pace maker of endoecism 
reduce substantially, as shown by time of day 1210. 

A daily-lesson activity, bed rest, a daily-lesson activity, and another bright place episode 
wind continuously at the time of day classified by 1212/1312, 1214/1314, 1216/1316, and 
1218/1318, and it is **********. Reduction of the amplitude of the diurnal rhythm pace 
maker of endoecism was seen at time of day 1218. The test subject was given to the fixed 
routine for 24 hours after another daily-lesson activity period and the bed rest episode in 
other dark places. It was made to reduce the amplitude of the diurnal rhythm pace maker of 
endoecism until now by front **** episode. The amplitude of the diurnal rhythm pace maker 
of this endoecism was effectively reduced to 0. 

When it was the arbitration after the amplitude is set to 0, as a result of applying 
the diurnal rhythm pace maker of endoecism was set as the phase newly specified in an 
instant. Thus, it is specified with the horizontal movement magnitude difference of a phase 
that a phase is reset substantially in an instant, as already shown in Fig. 37. It is clear that the 
phase shift in the **** episode periods 1216-1218 is larger than the phase shift in the first 
**** episode periods 1208-1210 especially. Increase of such a phase shift is based on 
reduction of the diurnal rhythm pace maker amplitude of endoecism. If the amplitude 
becomes fall 0, i.e., the amplitude, notably, the amount of phase shifts of any requests will be 
obtained in the inside of a short time. 

Fig. 31 shows a test subject's observation core temperature made into the function of time 
amount in the experiment using this invention principle. The test subject was given to the 
fixed routine started at time of day 1402 and 1408. On the other hand, two **** episode was 
imposed at time of day 1404 and 1406 between these two fixed routines. The amplitude 
decreased to about 0 at time of day 1410 after the 2nd fixed routine initiation. After time of 
day 1410, peak two peak amplitude was measured as an amount of core temperature 
fluctuation, and the diurnal rhythm pace maker of endoecism also fell below to the disregard 
level from 2-3 degrees F. 

7. Management equipment of operation equipment a. light of approach In using the approach 
of this invention, the group of an individual or a man is exposed to a duration at the light of 
desired strength. The thought of this invention includes the various approaches for 
environmental lighting of applying to this purpose. When many especially electric lights are 
centralized on a front face, an incandescent lamp or fluorescent lamp type thing can generate 
the light of sufficient strength. If, as for the wall with a height [ of 8 feet ], and a width of 
face of 10 feet which made the usual fluorescent lamp group distribute at intervals of 2-3 



inches (a total of 3800-5800W), people face this wall squarely, the man will fully be 
illuminated with 9500 luxs in the distance of about 10 feet. A fluorescent lamp has the 
advantage which emits light over all front faces rather rather than it can set at the point 
illuminating [ single ]. Thus, light is fully diffused so that displeasure (the person who came 
directly from the bright place probably needs some lighting review time in order to 
accommodate an eye) may not have people, either and they can face a luminescence lamp 
squarely even from where. Although the wall which has an incandescent lamp array similarly 
is effective, since the light in the filament of an incandescent lamp is powerful, it needs to 
arrange a diffiiser between this incandescent lamp and a man. This diffuser must be 
manufactured with a heat-resistant ingredient. It is necessary to reinforce the brightness of an 
incandescent lamp in order to compensate the spectrum loss brought about by the whole 
intensity of light and a whole diffuser. 

If each light is installed in head lining or a flat top front face, a user's eyes will be rather 
illuminated by the reflected light from the circumference rather than it is based on direct light 
(unless it is carried out that a user looks at the upper part with supine or an inclination posture, 
when illuminated in the light with which the wall was equipped in such a case, it is in the 
same condition). Therefore, it is necessary to compensate the absorption of light in this front 
face and the illuminated body of the periphery using what has the more large quantity of light 
in the light source. On the other hand, since a user does not do what faces the light of 
overhead location squarely, he can use the thing which has the more large quantity of light, 
for example, a powerful incandescent lamp, a halogen lamp, the arc light, mercury, a natrium 
LGT, or daylight. Usually, although avoided, since it is subordinate to the fluctuation which 
can use only a certain time amount or is caused by the season and the weather, it is not 
necessarily so to use the natural light through a skylight or a field atelier. 
A large-scale electric light bank consumes a lot of energy while requiring big space. Space 
and the object for electric light installation costs are very expensive for most individual users, 
and this problem is solvable if it is made to carry out joint use in for example, a public facility, 
works, or an airplane. The energy which drives a light, i.e., the energy finally changed into 
heat, can be collected by circulating through the air heated through the fastener in a lighting 
field, and it can use this heat for a certain heating. This kind of equipment is mainly operated 
in the winter when daylight hours are short, and cold field temperature restricts the usefulness 
of large positive glow, and, therefore, becomes what has the effective amount of heat of 
formation. Floodlight equipment configuration components, such as a lamp which generates 
ideal almost useless heat, ballast, and a dimmer, are ventilated according to an individual 
from a boundary region while they are surrounded. The heating air discharged from the 
envelopment object is processed through the duct and blower which were built into the 
environmental adjusting device of a building. 

It replaces with a large-scale electric light bank, and you may make it arrange a smaller 
electric light near the user (Fig. 39). The 14 feet fluorescent lamp bank arranged in the shape 
of a perpendicular while covering the 37 foot x4 foot field will be illuminated with 9,500 luxs 
in the location from which about 3 feet was separated from an eye, if a user stares toward the 
lamp concerned. If distance between users is carried out to each light in one half, the 
dimension of the light array concerned can be made into half magnitude, and a total radiant 
power output will be set to one fourth carrying out incidence of the light of tales doses to a 
user's eyes. Therefore, if a light fastener is a thing with a width of face [ of 2 feet ], and a 
height of 1 8 inches, it is enough to make spacing from a user's face into about 18 inches. 
Such a fastener is the thing of a simple pocket mold, and a flexible positioning stand can be 
equipped with it and it can be arranged with suitable height, a gradient, and distance to a user. 



Such a fastener is ideal for the test subject who has to use the above-mentioned light 
chronically. For example, while energy capacity in the daytime is improvable by basking in 
**** in the morning, sleep of midnight can be promoted by amplifying the diurnal rhythm 
amplitude which reinforces the stability of entrainment. By making an electric light approach, 
when actuation of a user will be restricted or the weariness which must gaze at single 
direction prepares spacing between each lamp opening, it is cancelable. Thus, focusing is 
permitted for TV receiving set (or thing of it and congener) arranged with the distance which 
is the back of a fastener in a user's eyes. 

Moreover, you may make it use localization-ized retina lighting through lighting safety 
goggles (Fig. 40). With the small lamp formed in the interior, safety goggles do not have a 
slit or other openings, either, and occur a bright visual field so that a wearing person may be 
seen through it. Thus, the formed lamp is made into the thing of a perfect pocket form, its 
energy is also little, is good and is controlled simply. [ its ] The wearing location of safety 
goggles determines a precise distance from a light to an eye, and controls lighting level very 
precisely. Quantity of light change which carries out incidence through opening from the 
circumference is compensated by the electronic instrument incorporating a photodiode or a 
photo transistor etc. which senses the ambient light level of **** or ****, i.e., the internal 
light of the safety goggles concerned. 

Although the localization-ized retina lighting by optical control safety goggles will be used 
by the transportability given to portability, low consumption energy, precise timing, the 
uniform control characteristic, and a wearing person, it has the matter which should take 
some into consideration. It is restricting the effectiveness of the lighting which dispersion of 
the light in the aqueous humour based on the Tyndall phenomenon added light to the fovea 
and the Para fovea, interfered with the image from the periphery which it is going to hold to a 
fovea by that cause, and was first added [ 1st ] to this central fovea of retina. Furthermore, a 
circumference retina has a sensitive fake bundle and the important function of this warning of 
risk to a movable body in Homo sapiens. This is used to the safe environment which stood it 
still comparatively. Moreover, it is hard to accept the psychological effectiveness of the field 
of view acquired through limited opening in light field. In the situation in a dark place, it can 
fully bear this and reversely as a thing pleasant probably, since snow shines, in order that 
Eskimo people may cover most retinas, having so far used the instrument equipped with the 
level slit hole for a long time is known. Seemingly, a wearing person can completely function 
as usual by narrowing a visual field. This slit hole enables free movement similarly in a 
bright place. Next, the improved photographic filter which is a desirable example is explained. 
For example, a measurable light measurement machine can be manufactured for an 
illuminance as B=0.065Il/3. The engine performance of such a measuring instrument of 
finding the integral about the quantity of light exposed over all days is convenient for the 
operation of a phase stimulus vector, and can supervise an effective optical exposure 
precisely for every individual. 

b. Dark place management equipment Using an approach with this invention, everybody are 
covered from light, or it is necessary to make it exposed only to attenuation light. Incident 
light can be covered by putting on the dark room without an aperture, or covering the man's 
eyes with a nontransparent material. 

Instead of building the aperture-less room, you may make it the aperture of the usual rooms, 
such as a sickroom of a hospital, a room of a hotel, or an individual bedroom, cover the 
whole aperture with a shutter, a shade, etc. which were designed so that light might be 
intercepted on the whole. Such most instruments are used for photograph dark rooms, and are 
very effective. For example, there is a thing of form it was made to slide an opaque screen in 



a frame involving the perimeter enclosure of opening of an aperture. When this screen is 
closed, a black velvet-like surface member intercepts light from the perimeter enclosure of a 
frame. A screen is made into an open condition by winding up in the upper part while it slides 
up within a frame. It is effective, if it describes using an easy word, and an aperture is 
covered with the "blackout curtain" which changes with a flexible nontransparent material in 
short and the edge is stuck. 

By the case, people may have to be covered from **** at an activity and the time of visible. 
The instrument which makes the light which carries out Iriki to people's eyes reduce is 
required in the condition of still seeing. As an insurance instrument which protects the 
welding operator who basks in harmful ****, and other operators, the safety goggles and the 
mask which generally decrease incident light to homogeneity are used. This kind of 
instrument can be applied when it needs attenuation of light in the approach concerned. This 
instrument needs to intercept the light from all with the low light transmission nature 
ingredient a nontransparent material or whose light transmittance is about about 1 - 10%. 
other instruments which have the same function with having mentioned above are long used 
by Eskimo people, in order to protect, since snow shines, the opaque gestalt which it 
possesses a level slit-like hole and covers an eye or the face — coming out . This hole is a 
thing of an eye which fully takes in light and enables the usual actuation by sufficient visible 
region, while surrounding the whole perimeter by dark field mostly. 

When it is changed according to a surrounding situation, a bright place or the light in daytime 
is intercepted more certainly and a perimeter becomes dark, the light taken in through an 
optical attenuator is advantageous if introduction of a lot of light is made possible. This 
property can raise the safety of the instrument concerned, and can make it more effective, and 
this can realize it by various approaches. A dark place which was mentioned above when 
exposed to **** also in photochemical induction coating exists. Generally these are used for 
sunglasses. Since it generally has big saturation level, such coating is applicable. **** 
coating can be used combining the conventional optical attenuation filter. 
Still more precise control can be performed by using the electronic equipment incorporated in 
safety goggles. By being because an inspection hole being mechanically extended by the 
small motor or it narrowing, while sensing ambient-light level, or rotating the polarization 
filter element of each other, this electronic equipment can activate the transparent material or 
coating from which the small electrical potential difference which transmittance is changed, 
or crosses it and occurs is answered, and the permeability changes, or can boil it, and can be 
compensated more. 

c. The schedule and timing equipment of the bright place for a therapy, and a dark place The 
approach and formula which were described in order to determine the ideal schedule of a 
bright place and a dark place period that a desired phase and the desired amplitude should be 
changed to a predetermined individual are realizable with various methods. The trained 
medical practitioner opts for treatment to each people about this approach. This is a desirable 
thing when a modification matter must make it effective to the reasons for a therapy of the 
treatment of emotional instability, the treatment of the insomnia of a slow sleep phase, etc. 
According to the equipment which calculates a bright place and a dark place schedule simply 
automatically based on the formula of the mathematical model indicated in this specification, 
it is convenient to enable it to, shift the shift time difference of the treatment of an 
aeronautical-navigation passenger's jet lag or a worker easily on the other hand etc., when 
applying this approach to other things. 

A computer program is optionally created to the computer apparatus which performs a 
necessary operation. A program is asked about a sleep property or a desired modification 



matter to a user. This program shows a user this information by the non-machine language. 
For example, when restoring jet time difference, it asks about a present location and the 
destination, the count of an aerial route flight, etc. The user needs to know anythings neither 
about the die length of an itinerary, nor the principle of the approach concerned. This 
program tells a user about whether it is made bright and whether it is made dark when. 
To common users, such as a busy business traveler, employment of a program with a 
business computer is enabled [ personal or ], this program is sold, and a computer is arranged 
at the various media which contain the code tabulation device to paper etc. in the direct 
loading device by a magnetic disk, the optical disk, the modem, the printing code strip, a 
paper tape, etc., and a list. As large-scale objects for users, such as an aerial route line, the 
program incorporating this approach is incorporable into an existing multiple-purpose 
electronic computing system. In an aerial route line, the recommendation bright place and 
dark place schedule for JITTO time difference relaxation in alignment with other flight 
information can be sold. 

Moreover, you may make it build this approach into a "smart" wrist watch and a "smart" 
calculator convenient for a busy traveler, a shift service person, etc. While also being able to 
form as a straight line or a circular slide rule, and a user's moving an analog graduation and 
setting a parameter, the result can be read and a schedule can also be determined. A user is 
asked for pay with a coin actuation electronic instrument, information is offered, and you 
may make it install in a public facility, especially an airport. 

You may also include timing and the schedule device section in a lighting fastener, and may 
make it install them to this fastener itself. This kind of device decides on suitable time 
amount, and turns on a light automatically at the suitable time. This is effective, if the light is 
installed in a service (for shift service persons) place, the airport (for jet time difference 
compensation) waiting room, or an airplane so that it may be operated to the schedule 
programmed especially through the help. 

d. Combination facility of the equipment concerned The various facilities which enabled it to 
obtain the profits obtained from the approach and equipment which were described in this 
specification are explained. The overhead location mold fastener which has sufficient 
quantity of light can be installed in order to attain useful-ization of this invention to a hospital, 
works, and the facility that works according to a clock. The computer programmed to an 
operator's shift schedule can operate the light concerned in routine and automatically for a 
worker. 

The hospital and medical facilities which nurse a hypersensitive modulation person and a 
sleep schedule modulation person are equipped with the room equipped with the electric light 
bank with which an opaque aperture screen and a wall, or head lining was equipped, and the 
subject can be made to expose them to treatment in a necessary bright place and/or a 
necessary dark place. Moreover, you may make it this kind of room equip before a therapy 
and/or the back with the necessary equipment which performs a phase evaluation diagnostic 
procedure. You may make it the subject use a household appliance so that it may bask in light 
at the predetermined time of day on the 1st as the doctor directed. This treatment can be 
reinforced using a bright place and/or dark place safety goggles. The hotel which entertains 
an international passenger person equips a bedroom or a central facility with a dark place 
curtain at a floodlight and a bedroom, and can offer service special to the visitor who does in 
this way and worries about jet time difference. Each visitor can be provided with the 
information on the best exposure time for pay by computer actuation by coin actuation or 
actuation by the hotel janitor. The above-mentioned service can be offered to the dedication 
"a salon" managed independently of a hotel like a contemporary ultraviolet-rays day 



desperation salon. An airport and an aerial route line can possess the facility which offers 
service poured over the light amplified or decreased so that it might be adapted for a new 
time zone to the passenger of a special class. You may make it install this facility to the 
special lounge or the airplane itself of an airport. 

A busy passenger comes to wish the purchase of personal pocket devices, such as ** / dark 
safety goggles, and an exposure time calculator, in order to make it easy to adapt oneself to 
the date modification field. Also in military and a spacecraft facility, and a car, in order to 
help the shift in the crossing travel of an actuation schedule or the date modification field, 
without causing decline of capacity, the same facility can be provided with having described 
as a commercial airport and an object for airplanes. 

Since the occupation person's health and the sleep way of staying healthy are improved in the 
environment which must do life and work when insulating from an airplane, a submarine, 
engine room, an isolation research environment, an intensive care field, and other external 
environments, the schedule by **** and a soft light which were designed according to having 
described on these specifications can be used. 

Although this invention can be used for important various things as mentioned above, it can 
be used for helping shifting for example, so that a worker may be fitted to various work 
schedules, mitigation of a jet lag, the treatment of the subject which has various medical bad 
conditions, etc. Especially the public-utilities place operated involving works, a hospital, and 
a clock can possess the overhead location fastener which has sufficient quantity of light, can 
take in this new approach, and can make a worker adapt oneself to change of a permanent 
work schedule easily. Winter and an indoor light are applicable to heating of the facility 
concerned. 

Furthermore, the approach of this invention can be used for the industrial product for a travel. 
By development of suitable hardware, an international airline service contractor can prepare 
the special class which offers service which pours magnification or attenuation light over this 
passenger repeatedly so that it may be adapted for the time amount of a passenger's 
destination. You may make it the hotel which entertains a business traveler in its airport and 
foreign country case possess daylight simulation equipment so that, as for the front stirrup of 
a travel, a visitor can bask in li£ht behind. A visitor can make it possible to purchase the 
"sunglasses" which basked in the light of request reinforcement at this retina so that a retina 
could acquire desired effectiveness by attaining a miniaturization suitably finally. 
You may make it the subject which has a medical bad condition use among days the 
household appliance it was made to make expose to light for predetermined time of day. This 
is behind utilizable combining curative treatment, before enforcing a phototherapy. Moreover, 
it is the **** subject etc. as subject which is likely to have profits about progress, a delay 
phase or anaphylaxis sleep syndrome, and mental instability. 

8. Conclusion Although the specific various examples of this invention were indicated as 
mentioned above, these examples are shown as an example and limited. Therefore, all the 
range and the meaning of this invention are not limited to which example mentioned above, 
and must be understood to be what is specified only by being based on the publication of a 
claim. 



[Translation done.] 



(WBMMHW (JP) (12) t#5^F^$S (B2) (11>IMM» 

I2739725f 

(45)«tB ¥fifc 10^(1998)4 fl 15 B (24) g^B 10^(1998)1 fl 23 B 

(51)lnt.Cl. 6 SSSISB^ Fl 

A6 1M 21/02 A6 1M 21/00 

A6 1B 10/00 A6 1B 10/00 



fS3fcJgtf>£fr 17 4 9 |) 



(2i) asgss^ 


#gg®63-507090 


(73) ftzttem 


999999999 










(86X22) tliPB 


BBfO 63^(1988)6 27 B 












T> 'J ^a^i^^-^a— 1» «y \y021 15. 


(65) <*&m^r 


#£¥2-503875 




?KXh>. ^^>>X • X h U— h75# 


(43) 4>£B 


2^(1990)11 A15B 


(72) 




(86) SKifcgiS^ 


PCT/US88/02177 




T> Urt^^g^tJ-^j.— ^02138. 


(87) mf&'Affl^ 


W088/10091 






(87) 1MB 


B0« 63^ (1988)12 fl 29 B 




80# 


gggS#B 


*m 7^ (1995)6 fl 27 B 


(72) mm% 


ay r— . U^r— K • Y — 


(31) «5fc*t:£Sfi#-^ 


066,677 




T> 'J*^|7tfa- b<y*>02138* 


(32) «5fcB 


1987^6fl26B 






(33) ffi5fe*ft±SSS 


*@ (us) 




14» 






(74) ft^A 










mm 











(54) [*91©*f« B@^4B<t^^^L^b$lJ-^fc*)(0^ 



■TVZft 

m^ms] wit£.wimm<nm&<Di*im&amm£m#>z> 



3 O O A 
Z 



(57) [ft&m*<nmmi 

t$«^#CD^£<Drt@teBJ§JS(D±S^ffJ^ — * — £2* 
K«il#a)3rli(DrtBtiB@^(D^1±^^^-r^x^^ 

&&(om&oBmM<n±m¥tto^-t>-izm^T. m& 

fc. 1 ®VL.t<DmZ>l^itt(D'S)\,*&lfmW.lZ<k y B&S/n° 



3 

im*me) b08E^*1^!H2U)<. 2,500n.^X£g 

[H#JS7j sOEEB^l^W&A*. 100,000^ ^xw 
TCO&g<0*;£#t,\ m*l& 1 8E©(D^ 0 

or, 

C0^£C0BJ§3$£^7^Mbr*fctf)C0:?7:> • ^7 • *° 

Sf#JS10lcgB|£<o£S o 
fc*. SS*JB10fcEi&<OSK 0 

[gf#JSl 4] »li^(OBJi8£^M<Ol*^fC*£lET* 

izut$tixi^wm*&£. 



(2) ^27397 25 

4 

10 [S#Jgi 5] Bil82Sffl#®6<BilE^Si:~i*co^35^ 
^fr. K#Jg14f::ei£<0gig o 

7] H*e5fc35;6<lg&*Tr&*. H*JS15fce 

3gB(0lf:g 

*Sgiflf*t bcoBffigj 0*-r*jiO ^W^L|^<b^1t 
L<(*. £>Mzmit (mZl^Jt) 

i* z> -n & *> <*: u ^ a i= m r * t co r- $> -6 o 
2.B«tti& 

<fctmi&fi<jmEic«iB (a) mmtt-tz\ttmt>*LT 

BS^^-x^-^-fc^or^^^rfcy. 

(*e^(OB©^(D«^^{a«r'a5^(c«-r^>«^^s 

t hA^i&L^^^^-^^^^BS^fc^l-f^S^B^ 

<aiortf7t^tiia^ (b*£tk 

f b is y tz& z % - 1 tmmx^ ^ 1 o f*s* zm? % 0 
mwz^ mfrz>mzm?j*z>Aiti.t£u^ ^^^<gg 
<^y. 5j^tfe^fcit^s^^B^r B i<fcy t?<i^-s 

SC> 24.3-25.08^1) cor*. ffiAM^m- 

50 cOjftfrCOK?^ ^A^ffi— cO)KfTJ: y tffliSr^^o 



5 

tot, &mmm<o&m&w-tntz* *-<r> 

T*^*tf)T% 2. 3BS&£*t£^*,L:h.fcl\, L^L 

B&iz&zzmfr&cn^mmt&mummnmmzj: y 

m¥tomt>t<or£iizB$mtt*-&z&m-?z> 0 ^<o±o 
m&mtz&<®iz>^£tfv£ui\ti,^ : ?&m&ft'o 0 c 

B^*)^F B 1^7:00-8:00<t L/r£ 2\ 3:00-7:00tf>*iU8 

<o{&Ti*£tefc*g££*a< (fit, wzm^xi^ 
wwmmzmmrziD&v&z z^-o^—tr* (A.Re 

inburg, "Ci read i an Rhythm Ampl itude and Individual 
Ability to Adjust to Shift Work' Ergonomics , Vol. 
21 (1978) pp.763-766#fiB] 0 

iso--)i-ttmizBmm<Dmmzmm?z>^£x*&z> 

7^7- * (C.A.Czeisler) "Rotat ing Shit t Work 
Schedule That Disrupt Sleep Are Improved by Applyi 
ng Circadian Principles" Science Vol.210 (1980) p 
p.1264-1276#RB] . 

to±<DamMtnm&(Df£®i-i*&.mm<D^m&izM 



(3) ^2739 7 2 5 

6 

±Bmm*-**-*-o<iLm<m^&mizmm (adva 
nee) u f ^i^rar-gtt^«^^^^, ^*t^T* 

t^T«^$ttrl^^B4 , <7>^/rfcal^^<oa^*)(D^ 
S&lc. tt±<7)BJSg!£ttBl±<D;5®)-t*mJ5gfl<D 

Ktsnzz: £*>&*>„ 

Ji8E0> B 9 m > X ^ A <fc ck tflEips fc It * 
L^J:9l:t*Cc^lWt^o ttlzMmLtzB 

^tir*^i^ffi^^-cots^icr*B®^^mM(D^®j 
y ht**ai*wofc. 

SID. ChttttMTC* 3fc6*Wife(DBJS»>!£**a&*5 
^(DS^^r^mi^iS^-y-^^^^y^^tv 

«^%x.t,ttrt>/co mz^ f%mzm#>Tit&mTZ> 
<t. *thiz\zhBmmtf&tzrzt&t)Hz>m3zt)<u2 
titztf. t hBmm^<DX<D&&zm3ZL&?£'?z>m 
ftjzot t~WLmm<DBmm&tii£V5im<)*v h 
fejiznm? ziEm£^®(o*.tniz£^TMi*Ltz<> - 
m(o^mmmm(om^izts[-ri>wimm<r>m.nfs^iswin 
&&&tzmm-tz>^ti)<T'£ui^(DT^ w&mizz:tic> 
40 ft&motto&£mmz&mLmufr~otz* 

^^^^lt^>T^lfi^(DBli^^«^-^^^(n$q3|)tco 
h^m^^^l*. /NXf>^x (Hastings) & 
<klf^ Y — — -r — (Sweeney) . f3- 1?-< (DeCourse 
y) *5*tftryT->K>J7 (Pittendrigh) t>fc^o 

50 r?f^fc^a)5i^r'^$ttfc. (aiscs^ffl^ (pr 



7 

C) £ft-f*GL<Dmmto<»ft&€<§&» ~>*f4*z>-z> 
(Czeisler) . Chronotherapy: "mmtiLftommiz* * 
*&&Wmm<DBmm&fft<D*)izy h' Sleep. 4#No. 
1 (1981) . pp1-21#^„ U<7^^» (Lewy) . "&m± 

<D&m : tttSJSg : &i£"' Psychopharmacologv Bui let i 
n. 19#. No. 3 (1983) . pp1-21#!®o PRCI*. SfTti 

mmx-i*. 2mm<DteJ*&m¥#3 biz -«j-t?^h- r 

^A4-j.-£fcf*zeitgebers) ^*Ka«r$;h,fcttSga> A 

^f®rsi^f«jfflLre^A<o <j— -9-^0 

^(^SStt&ff^e^^ (desynchronlzed wave form ecbca 
tion) [XhP*^ (S.H.St rogatz. The 

Mathematical Structure of hWi Sleep -Wake Cyle.L 
ectural Notes in Biomathemat ics No. 69 . Heiderberg, 
FRG:Springer-Verg,1986#fiB] « C(0^;i (OJt^tttt 

&tznt?n±BmmmNi<D&mti.tz£ ^xmxzntz 
^(ow&2kizm?zmm<D&2. ^-2■hn£am 

\zx ttmt-z&mmm. u^iftz^<(om^^ 

mtzt$[,*T*,imm#}T'fo^t~ 0 &-ox 
z<D£?iz&mofrfrz&mwjimmii<. fcWHDi* 

^mmtzn?z&M.ftm<Dm&tz&mx&-ot- t , L/nL 

COlfl^g^ttO^ff^Wli (education) ^(c#A^tifc(3[ 
«tot, C<n^Rim&ff2S^&f*^<D<fc^fc:2*I 

(30-6OB) 0&temm&ot%izJ§.**ntc&m<om& 

t\ Gmxui\ 
mz % dewy) it&zatmmm um^vv 



(4) ^2 739 7 25 

8 

-) iLTffll^Ci^fc "Immediat 
e and Delayed Effects of Bright Light on Human Mel 
atonin Product ion:Shif t ing'Oawn* and 'Dusk* Shifts 
the Dim Light Melatonin Onset". Annals New York A 
cademy of Sciences . 1985. pp253-59#B5] „ Lfr L 

utfc,^ —miz^nxH^ttxi^ys^ m^tnmm 

©^<D^«^fc asm £ cora fc^j ^(Dfsnttfe z> m m 

3j$kiz&'oxm&£titz ; >z> htte^pt^ot, 

^fctt2^raiaJi(D(aiB'>^ h^s^^fc^ictti g 
fa. mBftmmtz&nn>&^tf$>-z>tz [u^*. 

M 3fc<D*a!q)e&£fc<fctf BJ8gim§->? h3j3T . Scje 
nee. 235#. pp352~354 (1987) 1 „ (Honma, 
K.) . (Honma, S.) *5<fctf»7y (Wada.T.) . 

^ifSLtaz^ Mc**Mr,J.Physol.Soc.Ja 
20 p. Vol. 48. p416 (1986) ^^#^o 

(^/c(*. rt± (£fci*3jug) b®^^- 

i-zmf&Tzmxtt&mitwttznttztf^ *oisir 
n<Dis3k*>. ^&ZHtzmm<D&zt$<kv&}m&&ih? 

T'feio BJSS8^-X>-*-^gifS^/r(*M 

g <t us £ f ztan irXL^zt^o mmts& t -r 
*tf»^u<(*. mft&n\zM-?z>&&&tf&*x$>h 

50 i?a-^u$S«)4Ci:4^^. SSL f*ffi 
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tzit. &&m&. m&ts&it 

^tiz^y&i&te&ftmmttmz&m&tzm*?** & 
&<Dmzftmmiz&z>tiLmisz? hsam^^-r ^fc*>rcts 

*sz> htmmizu:z><Diz. mm^tzizitmtt&izi^zA 

frm&<iz^z>xt*. m~-<D&fN\ft&WkV)Z><Dtz*j$i-s 
■*<<)L&m-rz<Dtz^ t^tKomizi^x^mt^^. 

< tzi-tvz < <oftmft<Dmm&mm-?z c £&T'$ 
*<> mmte&tttzmJt*mm?i>^£izj:y, tttfi**? 

i&<lz&'P+Z^£t<T~2Z> 0 *6«Ps*<S?T*<fc*U*. &<D 
IS ^flc^gttSglc * fc tf> Ic £ * £ <k 

(DtiLftis? h$im£BL±izTZ><*:o. mt>t£mm%i<D* 
<< ^>y$miR?z>£&i\ 

<ot hizt$ttz>m?ir-zfrt>m£* stss l t*& 

mftte&vmmm&z&fo?ztzfr(D&fe*>*§&m<D 

i&iz&tiit^ te&&<nammzmm<n%mmm£mmz 
vzcoiz&mu&iamBS.ziEmzfrm^. ^axatess 
® : zmm+z>tz#)<D-&(Dmftmm£mm -t* 



(5) $#8*2 7 3 9 7 2 5 
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(Dtfi&iznitz-zttT&X'&'DT. WL&^om&oam 
&&tom'*>\'*&mmi*TBmm<Dni%&nn&}izmz 

20 #<O^COB©»8a>^1±iI^«t^#CDBS^<D3figOtt 

•ttti*4. ^(DftsKtt, *tt*£¥ttMfttt 

SU H^$HfcS«(DBS^<D^y>S^$^tfc^FBl 

&&mm&&&m<DBmmi£'?7'> • ■ ?k 

&tz*&m&* WL&&<namm£mw.<Dtt&izmt£ 
»3t$*tfc3sa<z)B«a!<D^*)g«$tifcB#ra 

Z> 0 S«E(D«^#CDB®SflCO^tifil(*. «^#(DB®^ 

jtmmmtz&mtzmmzvziiT&T'&'oT. wi&m<D3i 
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vh) +z&om*it^&tzi&ft2ntz&t>^&fr*ts: 
T&<nmmzM?zumu&m&stt;^£:tzj:i)*m 

(:7a hp— JU) ^7F-r o 

m30tt*-co«^# (203) <Dm&mmB*>*ifz* 
f&4@i*. i^tf^t^sis^ti^ (rw) 

§§UT^*5^bLfc. S8fS]*5J:tfrt±B 

JS&jrstSlRg (=i>x*> h;u— ^» rc*si+*BSg| 
x * > h >mi fciRS Lfc-x— $ £ £StoT^ 

l^it'feot, *JgEB(Dt&1§JI£;£fc£oTrt±BE8 
^-x>-*5-cD t<?I1&tUz>tz^£ 



(6) ^2 739725 
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&Bm&&tmizmTfz>snmtzuz i o(d^t*^u 
m 9 s <D-t ^/ \° * ^ * mmm & ^ji fc o r ^ 

miosfi^te'^ux^fc^-p-csi^jgc: 

10 milSteSfcfc (7, 000-12, OOO^x) f^2-7^S 

mi3@<*2ffl<OS^^^^A^ ^(D^/n-^X^ 
}&tz&ZECP®iftis? h<D* ^IcRE^t f&»£^o 

mi60(*ECPfi«SA^^Lrt^JS^ (^(D=i>X 

fc*$*t-ci**) <dz7*)— ^>-^tr%&i-it&mm2: 

mi8@r*^5fe«fflSfcA^S6-t^m®^O^f^fzitR L 

m190^im18@(7)1#^es^a^cA^A^^^^^T# 

m20Efi'J^lM2t§g£ (3i3B*fSI) &mf$.T$>tz#> 
14(DBjgg]*->U-*— ^tiji* v h£*i*t$^£^-r : 

BtJiiu/cBji^^fliffi^ifcArctt^^o^^^ffliN 

40 m22@l*B»^6<lwr5iUfc»^#^^3tefc*SLfcft 

m24Hlim23@CDlWStXg^©5e^Lfct<7>T*ife^ 0 
m25E(*'J^l>fc4SBiJii (^3B#F B 1) zmtit?ztz#> 
cox^rv^— ;u<Dll^ (1>&M) T'&Z> 0 

50 m27S(*m26®lcE^to^#r'(Om^^ e fci;^«fc 
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warna. mismx-Brnm^M^u^Ltzwrrm^ 

m30@(*m28Sffii£cO^fT#<O^fTa^ (travel lo 
g) . fc<*tf;S&a>^x$ — ^"d^ h-C£>*„ 

l£32@(*3fc^cfc * BJSJ$JB^<Dig:*:£:T^@-c?fc* 0 

m33@<*3fes (^w k*x) iss&b c t ) ts&vm 
s&ii&a (t) fccfc^-«fc^Lfc@r*& 

m37Sr*^3t/<^X^ffltNTrt±Bja^^~- * 
I&38® l*S£3700>te*e - ¥® V ■< 7 V ^ A fc*t£r * 

m39® it^tmm <r> ft £ m~t x >t- * ^ t? & * 0 

l>T3t<Jb/c8fgk 3l3fe£®fflU **£L<l*Bt ({*S) 
JOIiaHftfE fc <*: o T {git L X X — * — (Dfrffi <fc 

mi^^tlZ&GU&mtZte&tt&tf&^tzt^ CN-TtL 

m ? ^ >j - =? xomztm ti b m m > 
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(t s ) (tcnmmcomfsi (t x) <*y*,fti>) ©^rh 

fc*t-<fc ?T*&* C^T-<X^-^> (C.A.Czeisler) . 

"Sleep Depri viat ion in constant Light Phase Advan 
10 ce Shifts and Shortens the Fe rr— Running Period o 
f the Hunan Circadian Timing System" Sleep Resear 
ch Volumel4p.252. *3cfctf*>^ (Honma.K.) . 

(Honma.S.) . r>? (Wada.T.) " Phase Dependant Res 
ponses of Human Circadian Rhythms to a Bright Pul 
s:Experiments in a Temporal Isolation Unit" J.Phy 
sol.Soc.Jap. Vol.48, p.416 (1986) #88] o 

ttox. &*t*WM&mmm&<Dto±Bmm'<-*> L 
-ij-o^^^um^m^izMmr^^tm^ 

20 s=ti£^rcs^^^rt>^. ^ea^i^u 

tz&t u-* -com* z&mm&tz l fcfi^w 

^ ^ S L r »S ^ifiS^-T ^ C £ |c J: o x jgjgfg (c 

*>f&m LtzM&xm&mz&m ufc 4-6 sr^^cor- 

30 ^iRm^p-r^o f-^(DX^^ hil.MOi, rt^B 

®^^sfe^-r* 0 c(7>sBr B i^ffltNT. ^^(D^^it^ 
■r^o to±Bmm&fttexzf&f%£^(Dm&2frtz&te 

^FBTBrc^tNTtD^iESt-e^y. w3Efc)B<ts&Brc(* 

uiTrc. p^±Bmm^<— x>— <o&jj&&ttmiz 
tt&itL&tt&z&^z. ziox&zmmLXBmm 

&fr*uz*mm<Dtxi£L^m&zmLx, nm<Dm& 
<DBmM&ftti&Tfmm : £mtZ'£z>f&j]&m.m?z>^ 

50 &&<mt>thZ>£l^?!SX*foZ >0 ZO&lzML. *5£m<r> 
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fc»gL»** BJS#i/X^A<DfiimtttS£*j**o 
^18HlcH-r*«tt<D4»T?) - ram^&30^40M 

^t-r^Bsrcf*. ^ y— ^>~>^aug Brags'*— x> 
— *-<ojMraT *tzM-tzt$iEm&&^m?z>&m&$b 

So 

H»wa»<DBatt»sa)Rf?(cici:r. «fcy«i^fci* 
<fe y fee mmo> b » * c <t tfx*2 z> o 

«WisiL«»-eft±«K 9 K(*j6tt©titi#-r* (hp 
*>. ff$L<a^9Ko)nm m*i*frs>±) £&45 
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16 

SIII*IM*a>36»a>»tfc € k^K«S«5Rlcftl+J5:<a5: 
TZX'mmLXL^BiSiDmmtzg^til^&o^ Wilmore 

y ^ ^^Arct^oTW-STLfc^n y — <D^*n u— ^ 

24B*n<X>e8imfl?S/t7>X*<-J- MJ OA150mg. 
* U OA100mg<tfc*<fc ?fcg*RLTtti£#fcJgI&£i* 

MW/<^>-^-fl!>«3E(*ia§Brtlcl0cii#XUfc 

coins : afetfica»tt«»»-eBE»a)ft(D*afe. iz^-d 

AOJEISSttjrU *btBffl»M(07- * — <t ur 

£fi<*F£Lli. ^f^O> (Brown) . Sleep Research Vo 
l.14.p.90#M. 

1 1 oowe^rt^Bffl^sfflSio^/Msrcfia^ ut 
50 -^>fcar*ct4<»*Lt^. -mz, zomnsutt^ 
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-&Z>ZL£tfXZZ 0 -tHb(D5?§Sl0^rcf*zi>x^> 
h JU— ^ >§H*£i£ 4-5 mm A<#^T-& * C £ i<#^ o 
f; c SS±fc40B*PiS](D=i>x*> h;u— ^>^ffll^(f. 

uto^Bmm^-** * c £ a<r* 

T^mmtz^-DT t>n-gmiz fro c.t&x* 

t^fc<fti^ augB/gg]^— x>— jB/i>0fose®(7> 

Cta<M*Ll\ CO^fcLT. 16B*Pb1<>:1^&(^-| 

m 3 mi*m&<omi^m&WLmm<Dm'#i<D b * <t 

tt» tttffcEfcltfrtafifcOBStf)/** — 

HaitfCDiBiSBOcDB^O^r— £ <t =i >x£ > h;U— ^> 
<D b * fc item L fc -x— $ £<DttWz£ y . ««£*Lfcy 

m&m&izmm-e&z^ £&&&*> : -ea>£?fcig®) 



(9) ^2 73972 5 

18 

(^<D®<D-tlD A tm&lz) C^f-^U. rt^B 
JSJSIl'*— x>— — cngfgjgg ( R F*J <7) X "C^f l ) rr 
it * *B*S 13 <fc tfS^ L fcteiS £*t3£-r * C £ &X Z 

TJl^fCSi^Lfco B. L. D. Stt^t^etl^ n>X 
*>MU-iF>fcA*mJCD83£. *&i5J:V*1- 
v<?£&-? 0 /n°*JUA:=3 7{*^ (N=29) ; '**Jl,B:± 
10 (N=27) ; /**JkC=4l3!=iJl,?VJI* (N = 

23) ; 'N°*JUD:^S (N=28) ; />°*;UE: t h/8ft*;i, 
^ > ; *3<fctf/**;UF:^B<D;g$b (N = 18) 0 * £ 
ttfiM<DBtRtt8*£BB*n <RW) IcBBLTWMtU 
l3@t^(D^T^Dt/hLfc, ^-bJC #*n (en 
train) B *<7 Ztttz*) XJ*) £^^<7^ttXl^ 
I \zj >X ^ > h ^ >3feff$ ^ COitIS tz^-*>tz#) 

iz^ #inB<0x— 5»^=i>x^>h;u— T>mm<DT— 
5izWteX7jkCtz 0 ^3i(Di^O«it0)a>x^> 

20 rsff^-stLr^y. m-<Dn&m(zmr z&b^— 
5£&mitm®<DT—z£jEmzkt&xzz>zi£iz&u 

«5fT. *fclieBR»g) (D?U:t^^/j:29«(0^i±atK# 
£> tiim L fc x— 5» (cg-^t >t f^A L fc tt3£<0 W± B ffl 

±i.o^Bnfc^«:^(Dda^firc^L/co 

30 ^^60rc^-r o mi/<^;u*>b>. =i>X$>hJU— 5 1 
irA^^^o 12/^^blt rt±B®^i*^yXA 

4A(0«K*tt^ % «D9<OBa>0800B$fc=i>x^>h 
^-^>*Hi&$*ifc (200<t«^) . =i>x*>h;u 

$fetf)T. K;u-^>^$feHtI (200O>atflS) CD 

50 *7H©±4/<*;ucttftA<0«^t£=i7«:a^n-; 
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4. 212fc£tf2206<e£*LTL^ o gff-^^D^K2 
04. 2]2*>&XS220&m-X&Z> < > 

200(ox§icd=i>x^> T^mraumo^r— * 

l^ftmMm&Z*>^X&mitT~-Ztz&-oX^Z> 0 ^ 

S^ilfc^^tt^^^^ ®^<0B^!*)^ (RW) T*fc* 
8:00am<t. ^WIcfitS^Ltt^fco -(DfctE^I*. 

mM*-**-*-mmmm2]4ttmmT—*zrav h2 

1 2iz&5.? * m t *«S*#0>21 6A N <b M«4 . 5 Trnfl^t L 
T«:^»l*206(DSj?eB®^-<-X>— *-^^fiI<DS 

(D=3Ti*S^^o ClcO««*$l*Sk BK*rC»HL* 

T«:S»224^L. Ctt(itK(D«aiJWa:g^«)^. 
8:00amA^j^4^rag^r^^ o Ctf> 31224 (*£T\ Jg 
* <DM222^ t> fcjg*LT t^ 0 

206. 214fc£tf224K:*$n*:3TttS/W*3>x£ 
**9?(D$?£L^$i:^&f*. 30BtD*-^— <D-B#fcJ 



(10) ^2 7397 2 5 
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cfc tittmihxjEmz® * <o&*§ n tfie*s ^ai^r * & 
&m*&iz±tii^ &#>x&<<Dmmm : £tiim^-z>^t 
>fc£ y Bffi^axa«^<fc^ttt^iifs^^$ttfc4i 

3. BS^atS^^t^lR^S^^^^^^^CD^fzo^ 

io x<D&®mmm 

F4V<D7isaZ> (Aschoff) (Weve 
r) *3<£tf :7^>;*COv37U (Siffre) t h(D^< 

^nt>3kft<o—ft#iumm(DTX'tz. cjl^cd'jxacd 

rg*««t (free- arming) J gHi*,te*>IEi£fc24BS 

Kfl)7X$i-i (raster diagram) £^ LTl>£ 0 HI CD 
20 8*fS|$a(*. wI(D©(0g^M-^SBK^C^^4x/r« 

(Dt^io gB. fWH(DgTt^D'V hlT* 0 *S5£ 
Lfc (X^ya-JMt) g«/0&iam)Ki C7?v93K? 

^x-c*$a$3£tti**) i*. 1 -20B-e(*o*Nib7(SRa-e 

&rm (?KU V>^3?>r — (polysofnnographic r 

ecording) fc£oT3l3£) tL^HT^LrL^ 0 

m<n&m&<n&^&®izm^Ltz24ftmmm&*-t tb 

»nj ^LtL^„ TnBSj (DH&CD B ^Ol>T CO 
fnBlj tt(DSt2E^(024B#r B 1^Fp1c7>^«lfC 

^c<t6^r*^^ w (&o^co^x*— @ mamti* 

«i£lL^t>) T'f*. n B^«b1#^^^1SflittIE5tfr^ 

ys?tti#^>A<. n + i B$&xi*2mmtz£-ox&{z~> 
fcj:i/ttSl^itigj^>src^fcy. ii^u (taw . 

40 ^PfrLT mm) ttVr-tZZtCDXZZWi&tt&tm 

memztsHzatowu^^z-mzmzt. &m<o 

1 -20BfifH*. 102fc*-T<*:^fc. 24B$rp1cOife^^3S^ 

^^«l#-r^cfcQ»t^fc^Lfco Lfc^ot, CCD 
te&^CDBmm-tJVJlslttA&fmtZ mtft (entraine 
d) J $tltOt 0 

21B@Ja^l*. t^ttglL. t^eaeu, ooa^^ 
&ZfrUt'i*Wi&&izmifi£i±tz<nx. mf£izi:<nx<D 

50 X^va- ^li^#C0rt±B^^^— *j-cD<*fc 
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u nz.tzm®&T'$>z>) mmx&^tz 0 249$?$* y* 

mm (midsleep times) frt><D®mmiz£ y % 25.3^13 

-f^-A- (Zeitgeber) lc<fc oT*i3&r:: <**U -Tfc 
TfcdM"*?lw % #yA<*3fc*H~. fc^tf-^S^ & 

Z> 0 C<D«J-fe<y hlr.fcy, t hi*, 24B#Fa t ]ifeS*&J16<n 

* (performance) <0&tS£*S < ? 0 

t h^fclti^-24B#F B 1g*«|«B®«8y XACO^S 

I*. 24^Fa1(D%3*^SWl B^^^^-fr^n^li^S 

tzmmpoit y /o^ut'ommm+tztei+z nmm y 

nuintt^u/cs&ra^com-pfey/^uxcDSftmi*. c 
^fcttST. pfey/\°;i.x(o«-^(D(ii1SAWar% s 

w&<D*n.izMLxte$<mmzti,x^z> <> -ig<D8*FiU 

PS»KKfcS^^. Aschoff*5*^Weverl*. 24WHI* U 

-mmv-<< <7)\,^t24&fm<Di&f*toM*}^ atmrnt-tz 
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Zfn bzi-jvnm^te&t&tz&y. Ascr*fffc<fctfWever 

<n&&%iz&m&* ^<oMa<D&mzt$\+z>iti)mm<D 
ftt'zmB.mftLtz^ttfmm^tzo itibt, mm 
&&<D'<$->tfiantz£ cx^M<^^txi^u 
i\ &vmmu&m-T{z&i^tz?;<D&:<ntm{z&v^ & 
y-sS(3!^>f^;u*ttr't h(0B©^^^5>^ (b«h 

WSS3^) B24&mtzmm2l±Z>Z£&<VPZ>Z.£ 
tfmmLtz* (C.A.Czeisler^<D r& U -B&ra^-f <?;U 
lc£*t hBS^'jXACOI^^b (Entrainment of Hun 
10 an Circadian Rhythms by Light -Dark Cycles) J : M 
Sfflfu Photochemistry and Phot ob i o I ogy. 34#. 239— 
249H (1981) ) L**U d<DPJSfHbA<3fc 

y(04>*«^T»^-x>-* — ><nMm#jftm<nmm 

it a b jamais ^nms^-r * tz#><om&7*&mi^tz 
(oy-b v n&(D&m^&t<^xi*mmi,xi^(ox^ t 

rsi$fcB®^{4ffi^->^ hx^^ciWbMc 

Qm+cDZ^zx/tizmmmz^ "f^~^Bmm^~ 
**-*-izncTmmtttz&wz*jLZ>^£t><x2 

« l r ^ < <omu *> &m x >r t> ^ -junm& z Htz b m 
mto&*UKmzmmt?z>*>a>x$>z> Q *&mit. % 
y-B&ra-*Y^;ui;:*4JSL/i:t h Bmm^— 
<ofc&<D±wtt&n&mtztzmsii,tzz.££mm£?z> 

40 t,0)T-&* o ^tiz>i*T&<D£?tzm&TZ^£i)<X$ 

Z : 

fa « ^ s^ic^ie $ it z> \- itm z> t \# y A<^r' -s> 
c^A^s^tt/c. loo-soo^^xcD^-e^^^jaa) 
sw*ttfti\ i5(DB&t>5ty(*. tt«M*sfir-5ic 
f*3am^<. cco<fc^^5fcy(o«ffiic^a/)<fe^>c<t 

50 li^^^T-^^o Lj^U 7,000- 12, 000>K7X^a) 
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(t«tt§#%i:Ltflf*lK, 9.500^K7XttS 

z>^£&§>^) z\tx&. Bmm&teo&tez&jstzis 

&fc. A^^<v7ht^> (7.5BSRS) o M % B® 

miOS-e^^^^^ ^fc. gSD<DrtifeBJS8i<a4§ (EC 
Wi^MTfttfeiJ, IE3*<D<H£4:10<fcy t8-9 

Ic^Jfcfcy-tr^ h^*53£l^y!W&£3*A-f (*: 
ti) ^0'*)l-*Omi&&ffiz£^X&miz&m&& 



(12) ^2739 7 25 
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h<os^^r^^B®^&ffi^^g¥fffir^/ca6a> 

£&£ttJHU ;MSH#£0XBrc«J:yi9£:£ J r— 

mum*, mmizzfnv hLtz^—z tmc^—z 

(ECP^&S*ifc<fctf^<Z>ieBi) 

-tt haii^- x>— *»— (Diaietaa^s^^c^ 

CDS*. fccfctf±«Wfc&fcfct+*tetttt3E!g3£t£ 

□ 7{*S'jXA<0rtM») fiBJS81/^>-$ — com 

U£>ttl\ (S.Daan&cfcW.S.Pittendrigh<D r^f^tt 
if o®lS&fzfcl-r* B JS#i^— X> — ©«lfi|^«f : I 
I.&*SJ£&ttt&<D£8l (A Functional Analysis of Cir 
cadi an Pacemakers in Nocturnal Rodents: 1 1 .The Vari 
30 ability of Phase Response Curves) J , J. Comp. Physio 
U06«,253-266H (1976) &&m<DZLt) . 

h<b*Z £fc<J: Vl&&mmO)f& [A.T.Winfree(DT 

he Geometry of Biological Time, A ^<;u 

(Springer-Verlag) , (~zl— 3— <7 , 
>vO\,y, .1980,36-38M,53M^#RB] 
(is *!5^tb(D3 0fl)/<;ux^n h=i-;uAMbli. ?t 

y fcE&g l x myites urn ^tz<o^ u$l ti^ 

40 4l^LTl^^ CD.S.Saunders,An Introduction to Bi 
olosical Rhythms, v (Blackie) (^^X=T— 
fcJ:0:a>K» . 1977,40-64M] o OS'Jir^h(7)# 

^b^<t ^^^^ScDilSco/c^rc o m$i£i=T z>^t tfx~ 

hffllS±<7>^^< 1 O(0*V> hA<#^ 
LTl>^ 0 &&mmteUt*(0$kt*<DmVl [T.M.HobanJS 
50 J:W.M.$ulzmanCO ^ff^^mmV9. •) **fMzt$ 
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49#.R274-R280M (1985) ] r-£l>/£$*v&5fey tzti 

r&y* c*u*— «c: % {giNjEfs-efcy <ia*£>3 8Sfsi 

rarrifti* rgtoy^ c^u— ^*v>h) j 

l> 0 li'Jir^ht'll {at§<D*fcBiLrsa^*c<t 

tfr*£*„ 

xtfV— KfcECg-T^t hfc&t-t&OSy-fery h<DJt£ 
(i. 304r^£*L*. ^B58:00CDB#ra^rt^B®^4S 

mztiz&ftcomti&T*?. ^tit>mm<D"ttii:*hizte 
+M^ur«\ ^ii^y/^xi^gofc^T'fe 

fcit^^^i^y/^uxcosffl^<fc y, 3i2r^£;h,& 
i£giffil& (PRC) j £^Jt6<^<. te&Mtoo) r±&& 

UGL (subjective night) J Xit. filLT jE5ST*fc^ C 
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fticor&*st,;*;^gai± (^-^tp*,. Ewy 
a> <^E^b^^ya<*l^siIr^^)6^^itt^^<b4,(Dr*^ 

Sttfcftte^tDRnSX'*? h;u^fc££*/<-Lrt>* 
^S/NSfcfll^/rfc:*^ hSSafeig CDuro Tesi Cor 

20 ;u^X^fc(i^t/ h*^>K;ufc£*r^£;h.£J;^fc: 
&(Z£-DT-$Xi>^tt)<T-Zi>tf. &mm<D>i>&Z£& 

&m-?ztz#>izm$i l t>5fe y 5iS7, 000- 12.000^^ x 

(¥*9^*£#)9,500;u^x) ^^fife-T^/c*)rc(*. 

(*y®M(D^# ±{*£S55fc**£i*ytt 

«tt*W*t>*yic*f|$-tt4c:t<o^ 

D.^^L>5ty/^;ux<o@ffltt^-ttm»rSiS^(itS^SE 
(D^s^^y^^A^ ^^t*pfey/^uxfc||Lr^fa 

40 ^=L^s^^^^Ln>^ 0 *nt&iz^ m*ivkv 
'*)i-*tij:xfmmmm<D*'ri>3.— jure* y. teta^BE 
osa^ ^s^® rc-r c <t 6<r* ^ ^» . 
*mm<nm&zmftztzfttzft^tzn&(Di&&tt&m 

»cfci>r^^>i^yjw^fc^Lr^^b^4x^(aiS'> 

tx*foz>„ M]m(D±&/<*)i,it. 1 BBtra/sissxtf 

V— K(DKAKWc«5l\r« ECP^SS/hA^OjE^^: 

50 Fai, sss^^t^y ^BB^t-r^c<tr. ecpsss^<o 



27 

ttfc^- ^> < fi®lt«-®(D^brc^ct l r a ra^tetiis ^ 

MI2*LTi>fcM<tl*£m?;fc* [UOW (A.J.Le 

wy) *<o rt hco^^ \-->m&iztt-rz>mz>i^v<o 

Z> K S(Di^3ty>7 h->tti3S (DLMO) <Dis? 
hj ,Amals NY Acad.Sci . ,253— 259M, (1985) 
RB3 . 

ocDmns-cttfE-r if- * /t^Y > h £i^5t-r * c <t 
-zxnmm & m * c <t a<t* ^ a 0 

£15E90>±2O0>/<*JL(* % %13B'CI&91U J:8BD 
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io Lewyft<*:tfte0>Bng#f** * U f^TT & B JMI9 *f 
ilJ <ft2,500n^X) £@?l/c*§^(::0>^jgc* 

b^lc^Wrfci CS.Daanfc<£lM.J.Lewy<7> r©*^ 
10 <D«8*m : =$- *?m&&jLtcmfT&lz&H2, r^i h 

♦ £a4>2it*fc#<D&;fc*migJ .Psychopharm 

aeol. Bui let in,20#,566-568M, 1984] „ C0><fc^£:*fl 

^(o^i»rc<*:*t(^ sgeu^<^feiT<D^y (±e&ra 

£fcf*1Q0-3Q0JU<7X&jg(7>^*eil5fc) CD^HlS. 13a 
>^ h->g±£fflJtt^*<DICifc^££;a*2, 
500;U^X£i**.*:91*l>5fcy <titl£CT. 5&2p*j-cfc 

F.T-i—zfBmm^—^jt—iJ—nttLmtfr y -e# < „ 

fe*st. E*l^y/<;ux<D@ffifc<fcoTf&«£SI* 

20 

*t4iix* mmiz&Li£<D,i)[,*tfT'(—zfnmm'<—** 
—ij-&m&tfto>&iatz*ji*yh?-z>„ *mm*tz&m. 

(z&r>xmmzti*to±<D&&') XA<D&mi*to±Bm 

I*. 40^rt^B®^iaffl (ECP) (DUm^tZ^TW^ 
£8B^L. ^iiS^tL^iB@^^A^A,^^L^^ 
Ci:^it^*>fco m&lz % =i;u^yju^^fCc*:y. 
(rhythmicity) <DMmt<Ul^Z ttfftfr-ofz* 

*<D&&&(o-m<o^mm<D}&mtzmznmM&i&<D 

»3S£5SSU. 24^ < fcy=tifet\ ^fcttftL^®)-i|: 

i*. 23Jttmommiztenz>n*£Bmm*i'i — 9~ 
x e y— K(DW^(*^-(o-9--r ^;ua)iit8<t i*-s: l r ei 

50 ^^^^A^ofc (^1711) Q 
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ttn l x as -h <o & xmm ftfcsug l r i c <t ^m-? 4* 
jvmm im^mis\X't*m#>t>iiuis~z& 1 -tfi& 

1*-f */UH (R.Wever.T The circadian System of Man, 
X^'J ^17-^. — j.— 3 — <7 (1979) 

2mf®ttftomt>t~&^xmmt^mm£tixiytzx*&>?> 

o )v<Dto2L&#<Dmm z mt 2 * it x^mt b m m 
$£t&£tLtz« ccD&^izLx*mmmt>i)<mm\~t-&te 

£>fc % Z<D±t>temm<Di&'PlZj:i)^ pfcygB|tX>rv3. 

tt^gift^flai€r(o^fc^orj:yj@^T'^^^. R e 
w*. B^co^yiaAL/c^scDMfsjs^u:^ yast^ 

f*. BHaim^wr*5fey<D3!i*r*-5cii-e^* or* 

;b*>. 2.500^9 if <0^<OSHaJ5lJKD3fey^Slc 

mnLxi^z) ti^v. Kx^mztix^tzj: sterna 
iz&%rt-z>t<Dxfoz> 9 *ti&9yxi*&&toummx'± 
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^a>5fcy-Btrax<r^^-;ucst^^BS^^(o 

S(*^(Oe9tl (fcir^l#2,500;u^X) 

^ioo»oooiu^x (fc^^ifagco^Pio^y^g) u 

tz&i%m*2tiz-ftmmm(Dm&iitzteHz±&i!jiw. 

4M®mmmzm^tz<iLttte*v&mzmtzi£z* 
a* 

20 vmzi^ammitmisi ^ra^s^/cigy^T 

^Cifc^y^lc^^^tL^tt^^^^^i: LT 
l>* 0 £t>tz\ % 3feco/<;ux<tB&B!I8F B 1^i@«fcffli,x^c 
<tfrj:y. fc*g£OfcTlf*£C*£-e*,l*?£<DBJlia 
^— X > — 13 — <D&m £ =1 > h n — * C ^ A<1? 

* ^ <b ^ <t ic£ y ?i ^« < afeco/^ux i^^co b ® s» 

to?j**¥^—)i,te&xfinmmMmm&tzfcm+z 

&tete£ifmm&mitzi£ztzfttzi&mwzmfrtitz 
^m{*m&<Dm&<Dttm<n®xtznLxiz&mx&z> 

tf. &f&tfilzmfrHtz&&<D-^lttU&X'&ZfrijL 
ii« fc<fc 0^»t«g^^<t liTffiii ^ v 3 > 6 Iz 

Bmmo&fttexvi&m&nitzitztzfto) 
^mnmmu&nizmrz^tox&Zo 
a.n®totznt>*itz^r—$ &mi^tzamm&ft<omu 
50 Bmm&tQzm^-zzztiz. ffifr^^xt/h^s 
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(Advanced Sleep Phase Syndrome) T'fcy . C*U* 

tzmmr z^ttzxv 2-3B <nmmxm&r z^ttf 

^® (Constant Routine) £ LTfci £>*i* ±fi»ttl:j: 

(a*§ £tt tat* z> c i 4> t ^ t i* sjm t-& * o 

/^UXte. &3il,l^m&tZ}$l\Xi*n&&fffltftb 5 B*Pa1 

T'feU. fSWSte#)7. 000-12, ooo;u^xr*&* 0 c 
<D 5 &mo>'<)l'*<OVi&:&) ttffllz¥#a>&f&<Ditt &m 

fg14@<Bl*Jjf £fr?-£fcj:y. mm (IBS) AJUX 

» £ l i mb« iz *s i i* 6 B*p B i an <b 9 B$m z -e 

£. tz£x.if'<-j KT*BgoTl>*P B 1IC:B^J$tt(ci7? 

if) (Dx-f-y^^tajy. £fc>a*r*)— Tmmuy 
r*. w«*a>90~9596*^j»rciftj|Rr*=f-^^*3jiffl 

(gJlOO-SOO^U^x) <03tfcilJS$*tTt>^lttt 
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-<o-s«*ff ? - £ tfvzz* 

^-^7^7Am mi8@tt. tit<0B*MIB0>flMB 
A*. fc<txf#5BBtt5BBt6BeC0ia5^a)m«^^ 
A,-Cl>*^X$ — y>T7^7At^^ 0 ^ttlC. 6BS 
<DB#fa$fc|* 6 B g £ 7 B g (Dm^tz-ol^X <Dm& 7 £&A, 
10 ^ot, 522fc<fctf524 (mi8@#RS) -C^Lfc 

wmm*. t<oy$m-tt&*t'(<7)uz&i\xm.ftmm 

fflUfco ca>(Stffl€Stt. J:£tftttU-fe<y httMJft* 
20 <D— ^ra502<Df9»cKJ6Lfc (tg18 

©) 0 c<o-3e^»coMr= % ^objsbi^-x^-*- 

<D^A<^!J512T-gC*£?|C*5£Lfc (5B|) 0 6 

Bg-QBglcii, «^^^24^«56-»Jil^-<^;u 
fc^i^^-yrt-o B3M504f::asl*BHJII!'<— X> — *j — 0> 
m-(D-^^«^l7ofco B*ffi514 (10BB) izir.ZtL 
Tt>^<fc^fc. ailNBffl^^— X>— -h— <D^(*^>-T^ 

30 11B@fcl* % »^#<0SSfe-i^lL-^'<^;K*6B#F^g 
SLfco -<0eS(*11Bi6Nt>14Be^T*5i^$^t/- o 
6BB~9BB£f*KttLJ« 12Bg~14Bg(DPBlf*. 52 

fTofco ^t>B@^^— X>— ^3— 15B@(D8# 

m]sviKZfrZftmiz&zz>^£it<&&ztitz„ mm 

14 (10BB) t^lffl516 (15BB) £<»m<Oi2Lttm& 

zi^'<)i,7si£m&mm+z>z:£iz*i) % m&m&t (u 

40 ee-nxYiing) tt«SS^3tt-i|cA-9-^ ^iUOtftf^fz 
c*:or**SJiW^«Ifig3te*^$*T*a?LxBfflSI!^— X> — 

H®l(D15Bg-25Bgl*. S*WfC5BB-15BB0> 

M^ysto i6Bg(D^«i$*tfc5saa-»iiit-<^ 

;urc^lt>2> 7^<Z>®Hlc<*:y, ^l>B®^^~x>-> 
73 - *s It * . 9B#F B 1 £ t * 5 &ft Iz ^ fit 

«gS6<?l^jec$^to C(D^t>BSI8^— x>— * 
-(D{^ffi®S(i. ^t>B®^^-X>-*-(D«fC^C 
<b4S«MB#P B 1<bLr^p B 1516 (15B@) ft*jmm\Z 
50 (20Bg) T^LT^x o 
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Zi£tz&. 21 B g ~23B i fc5.5B*P B 1cDft«B5P3<D^ 

^St>BSi^- X> — 0>&*S>:7 ^UB© 
^><-x>-*-(0«(7)fi^W^P B 1i LTB$R!J518 (20 
Bl) £><fcimfa520 (24/25BS) t'*Lt^ 0 

^Lfc^t>Bli'<- X> — * — (Dti:*§;>3> h (7^t 

COX^tt. mi80^<D*?f:i*^LfcEF.mc*tJ£ir 
EfelA <5Bg~10B@) ©Ml** 

Bisg^^— x> — ii- j.— a— ^^^^--^/NfcrsiAN 

&'<-X> — *>— 0)l9*<DttRa(*24MB)<J: M < 
EPbIB (10BS-15BS) (Omit. 3&m&X'&m£ 

(a«*>^ Kc<fcy. jftfr#(^^coB®^^-x>-* 

-fi-^—^-^> Klr^^fc^. EPbIC (15Bg~ 

2ob@) <Dmtzp^±<DBmm^<— x> — (*nt/jgt> 
B#p B i^-rtt^a)-e. »&#<Drt£<DBjgi8'<— x>-*j 

-ri^K~-B$p B irc#^jfrS^^*L>5) 0 «U*>;iU EPbI 
D (20BB-25BB) fcfcl^TI*. Ipi*tv5fe<7)/N 0 ;UX(D 
3BP B 1<0jifflrcJ:^iaffi:>^ h(Dffiii(z«t: y. «&*CD 
f*9±<DBSS8^— X> — -h— I**— X h ^ 'J 76^ £ D > 

Fall*. ^^(0^fcfctvT8E«L/r<*:^/C. h 

fc^Lr*fTBj^^®S6<Rr^<h^^o tztx\x. mis 
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h£*,&S"f *4>a>Tr&<5 0 mi8S(0«^ 
e^r^-6P B 1CDiS©«~S^fi<jlc^^f®fSiA<^^ 0 

rc b £ A/ <t*S£« ^ x. * c £ u < a m m& *a £ 

ffl W^ISE/B&Rn^ra (—^^23 : 30*^ ^>07 : 30rc jg C 

tx) . $t«^ra^ss^rai*misifi<^y, k@bs/ 

B&fiS!^P B 1(01tmIfC^4-5^^(D^^t>3fc (^<i:4i 
7,000-12,000^-y^x) ^fiH^-f^o f(D^0B 

20 fro)SBT'fcot<j:i>) % umftmtytmftmitz *iz 

^— 3 — ^^^,if>^^>->X=i^<D> f >X h *y ^^lr 

^<^o (S«j*s^tS) ttffiy-t*? h6<-@i$L> 

30 (2) mfT^^fr* (fc^^l#^>T h^UAMb/<y^) ^ 
&\zTZ>^t (10-12^PBl(DgS*/c(i10-12^P B 1^#> 

1 ©y-b^ h*ec*»->7 h*<5ST-r*3;T?i ^2im^ 

(Dmmz&'h<Dammi&&<D<p*:izm\ mm&m%(o 
*>riszL— ;^*fcttl?rUt^B#p B 1^f-|iLrS : t»^<fc < 

i> 0 mmz&m?z>&mi*m<Tmi%*,L<i*AJL<Dft 

t h(DBffl^iat8^y-b»y h^^fcAC0*«^^;i(D 

^i$A<iitr^04xT€C^BIl^^-X>-^-(7){affi 
50 itfT(OffSffl^«T'^^#S^#<o j 7--XX^T-f'COifi 
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ii,Tm$x<nmi^ttti&m%frt>tom\~t-mm (±s. 

tD&m£«ai$P3£24:00£LT¥*S^*<, *l & 
^^To C<0«^(OECPfi'MII*n:35p.mJceCoTfc 

y. &m^-*i^m:^Tmmztiz*>o>&v 4,^5^ 

y g^f C <t £ y $£S2 £ *Uc 0 CCOttSK*. ^ffi#fc 
BfflSa^— X^ — rt — AOj-tr-y h ^tt^C^^^F 

c££;fLT1^ 0 /<*;ub (^J:) I*. ft® 
W^COfBltO#&<D«<Z>^X*-- Zfu y hfifci. £&ltf> 

PHt x >r 55 3. — ;uco nil f£ (c t-f -5 ECPSM £ *> 0) V 

fcy. Bffllfl^— X> — * — <D5.7B$Pil)(D{a*Bg^>:7 

fcU£#l*7BPilk ^B19:40a^23:40<DR3!l::S3* 
t^f*?# (7,000-12.000^ *X) cD»ft£glf*:o 
C(7>#4 8#P B KDSS(DBiI^15^^4 3 (2U'<;KD3t (3, 
000-6, 000'!* ? 9 X) (OSS^fT^fco /**^D (*r 

^x$ — h^TFLT^jy. /**;uc^3*£*tfcte 

ca)ibW(aiv7 m* % bj^^^— x>~±»— (D 
ffe co^ — *h - -e & z> turn => v ;ud u x* a if & tsj 
^^>7 h^cfcyitsg^nfc <!£2i0) o mz>i^np*Jt 
<0ftA<Dm&tzt$tf%zi)i,TV)i,ftft'<5->&m&\Z 
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fcfrofco frA&CDAS — > (6*.fc<*:tfflm) £tf*A 

^->ro»^i*K^Afc^ y|E^bL^6^ofc6^ti^*^J 
^«-cD«+^^@y^g) fccfc 

MPKte^S* (Delayed Sleep Phase Syndrome) 
5>^ld#3M<0;^^tV S^^fiB^X>r^^-;u^ 

x% mnigo)i*9}fi=j:y. ^^t^co/^xoRsst^^ 
y. mms.tf&7, 000-12, ooo^u^^xt-^^o -cos 

B#^(0/<;ux<0^^15^PBlfc4i^(0^JScO3fc^ra|tL 
T4><fct\, 

mi4@corttffc<*:y. g&ra (sag) /^ux^gg^-r^ 

S ^fiS fC^^ L ^ ft ^, U 1 x o 

JlC^c!t#^L^^t^^p B 1^c^*. ««as*i*a^c7)^rt3fc 

(|;5100-500^^^x) cO^fcJIS^^Tt^tt^L 
40 «ft^ftt^ 

^^^«E^->6{iia(D«$^t-o ECP^S^^^FbJISzOO 
( C^L(* CI (7)*i^COfilDCD-^IS{C i: o r $ 

S^P^^BHSrSOA^ti^T^C^A^-e^^) J:y4,^ 
50 1.5^PalBfIcO^mJ6:30fc^^fc^^t^ (7,000-12,000 
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5 ttmmmo m& 1 5#<o3 , ooo~ 6 . ooo^ v *? x coas^ 

30 A- b> 4P ml 1 : 30£ T'± C * <*: o iz^fj (c|?tf W L fc e « 
<ECPS¥ffil*. «(OSeg/H<8^My7hLfcC 

^-jut^wzm^x^o^m^ t ? 
—)uzt$i-tz^<D£ o^»bfcot^r. ««E>a*&^i&!£ 

(&*s*11:00^'b / H£4:00f:T*) <OFSk &e&S%tt 

a *s * tf»%4> rcfis-r * a m<Djt<om tzmwi- z> x- & 

(strategy) (i. *>«fc ^Eis^ h i£4bCDjS3S£EBiJf^fS£ 
S&23@li. mi80tf)^X*-^7v*^A<tfEi|«(D^ 

*o f$RH552. 554. 556. 558. 560. 562^<fc 1^564 T* 
f*. 556. 568. 570. 572. 574. 576. tf578 

£H*0)j£-e. 580. 582. 584. 586. JScfc t£588"0^ L 
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JUfcffi^, L/r 0 C(Dffl^Lri>^>^^fc, ECP(£t§6<566 
6^568*T*<D0.8^/£ttii^c<t6^^>So (t h& 
^tioT, 24^rafeiT(D@^<D^r x &&tti> 
Z£&-m&}T'Ul\ ) EfSlBJS^tf ca^fc. 3-*58 
0£><fctf582-e^£*i.*J; ?fc. 3!£ l^fl)/Ux$ 3 B 
g«-egfflLfco ^2301*. *E*l^(D/^UXCDS*580 
^<t^5826^^ECP^Se/l>568^«t:r;570(O^r'^MW 
lZ±CZ>^ t ^^fSrc^ LTt^^o C*L^<D5!£l^<D 
Y £ >?<D*g*. B&fSJia&MS 8 ftmtzrtm 
10 *r££*fc. 8.2B*f$*S<fc tf7.08*Fa1<DECm*e<D 

5i^6<«^^ttfc 0 3Bg«T*5l$fSi^O(DE|§*LYft<o 
/n";ux(DS^584. 586*$<fctf588T'if.£*L*c*: ?tz&m 

fc. 572. 574&*mi$T'E(P&*tbT~&Z£?lz&fmZ 

BSD. Ej3<t^FIC^I+^^tt^B&IS!S8(0^rpl^<0 

->3> h/c^or^^^^{affi<og+t^^rc. 3.0 

B#fSk 5.4^*>J:tf4.5B$FBla>{iffi(7)ign^?l^jecL 
20 ^24@fcHLT. m23@^E^^ttri>^Sf^3l^ 
TL^^<^:%^^,4^^.o !&23@fc^ L^EFbI B. c. d. 

s£-r*o EFolB^<fcti:cfz^^Hfc8.2B#rafc<fctf:7.0B$ 

SW^8S|St?^^^ 0 f^^fc. 3.0B^Fa1. 5.4^Fb1. ^5<fc 
^4.5^<0(a«<OgtL(i v ^— ^^>K^^^^r>^ 

n&mtzEQPT&m&^z&m?* zi t iz-f&ttizm* 

l~<Ul^tm#>t>tii>'<$T-$>2>t< (m230CD£:-C<DEC 
PS^itCDig^T'fc^) . fit, ^<<Dj^fT#A^. jE 

i^^ISt ^ c £ fi^JBfciT-tefct^ ECP^JgS^ 

n&izmmzTji zn*. p> < mttT?tt&iMttt£ 

(2) io^p B iigsv^ h&W)&TZ>mm*'7i;^—)i,<o 
m*mn>o mmtzmrs <&&iite±v&m&u*miz 

m25@«*. —m^*2 — 7*—^yhtztel^Tzfuy 
50 h$ttfcXVi>J.— ;^«Lt*jy, ^]3B^Fb1<7)'>3? h 
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<Dm<*£&r&-rz><Dtz&*,mv)x&z>« ^(D&oumfr 
7.*r*s=L— ;k*. BJS3$cD$s^/c&£yseSLfci>B® 
MitfV-KSSt (&£tfjlrtt. 21:30*^7:30* 
CPU< t*>7, 000-12, OOOn-^X) -e#)4~ 

mtmfttzmz^ftX'tos-Gftmmmznz* tut 
(omn &i£tz tttJiT fcearr * =r— x o r 

26®<DJt«B/<*;U::(*. IgKEI&BS^FK^ (sleep onse 
i insommia) *>cfct^$B<7)ifi£lB4 , eBg (excessive da 
ytime sleepiness) fCcfc oTft&fcW btliiEX^ 
_x— JU|£g (sleep schedul ing disorder) . DSPS£2i 

* > — * -a**** t ^raic^ffi &m#>z> &x z * * e 

(*. &&<D*&<D&Xlz£'z>XJE'&te®.fc3iX^ SI3T4 

b#p b i tz it& *g £it *> & - 1 &x z (m2mt$ vm27m 
#i*d . ttfc*-DSP$S5 4m-t--i*. te-*c<mas£ir 
?^£tfxz*tet)Ztom^x^tz&m&ftfr*<D&m 

fl-pfc (f£29E) l£f£(Djfcf7#A^(D-^J®<DP B 1fC;« 

(m280(OT<7)*^l6) (D^^4:00/^^<7)-9-^^;U 

»(DfeKitmt^4) . CCDP^CD&CDJfciTX^v^ 
-;U£>T7**-:/o v hT*£>*i£3O0lc;^f <fc?fc. « 

^ lz ^ <DHfe i£<D B * tz jg £ fc fi * T- & * C £ & 

mmizuij^ mf&mz&m-ttriz&mz^ttmMtzu 
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Z>o ft^UfZ. Ctf>jftfT#£^B3@91*l>3fcCD/^UX 

PBlfif(D^e^t>(7> "vi'> htgtfgtt (Jet las) 
SK^^l^B^CDfiSlS^^CO^^SW^fiSCDtt® 

eL^&b<®x$>-?tzmx±ctz (m29@) » at 
io ictM**«i:. sca<eofc. &ea8$ra«*<« 

mmmm^m^^mn^tzitftm^mt<mtr^ 

20 — B(DRB^tr^^;i.fcSJiSfz^^ 0 LfcibT, JgiStfj 

mm^^t>^—)v {&%tmzmmxzz>%izj&is&=>i- 
&ttzntz&p*(D&z>i^&n&}*) iz&mz*hZifci7 

^ Bmm<D&m<n^m(Dtt&izj:z>xni%iz$m&& 

^ra ^ tz & m i ^x m mrr z> c t &x 

30 o &X'tommtz%L'PTz> ci/itt'?5 0 

<n®m<DBmm<Dtzft<£toz>&mtf&z> 0 ccDc^t*. 

£ LtfilbM JiES^fcJ: y St a < 

tt>&o l6nl>u6^. *mm&izm^z*ixi*z>j: ? 
tts &zivttmiz—mz&mztixi^z>&?ummiZL 

ftT—$<D±^m£it1&-fZ>Z\£tz&y^ ^(DXoU^L 
tt&fet&TZ^£h^£AjtiO&'£lz*lfeX' 

&fa(D&p&i>tz*?tzth<D&mtsmm*'T¥ jl— ;u 

mZl^itt (^7, 000-12, OOO^y^X) ^$tj6B# 

40 P.SL -^iip^fc^sm^-^oAWtfc^or^^^ 
(d^PbI^an^iso 0 (12^PbD r-fe^<fe ?^Gm^K< 

ZfrtLtzttRtttzl-ZU*^ &mb<V)#>lz&ir^^tz 
50 tt^^fiS (subnominal value) X$>Z>®&. Bm®<0 



(21) 
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momiz. i404fc<fc^i408r^$ttfc^^)t^xev- 

£m>/cBJS&a>fi#I(Dia;*: 
(*as<D*t^5s £%fi-r * <t ^ re x *r z> ^ — jv z m tL z> 

^*i[*-=LTW^V'<'?)\,tt#:\zmt-?Z> 
£&<%}£> tiTl^Z. (Czeisler.C. 
A.) . *T*T4 (Kennedy, W. A.) . (Al Ian, J. 

s.) . -m&mztivzamm*) x<utffW\<D&'p" . 

^0'>— ii^^ >^x - a*:? - r ■ r7— £i>a 

•V-I7l^7 - • t-h/-V3 > • • * 

^<U— * — - /<— Z?*— ^7>X ( Proceedings of a ffor 
kshop on the Effects of Automation on Operator Per 
formance ) . =1Z?U>^ (Coblenz.A.M.) ISJU. =i 5 y 
> ■ f • • 3— p tf— 5?, zfaV^^r 

■ K • ^yi^vi - >"r-r ■ m • K • -*>-r • ^ 
^Z? 1 ) , ZX-^JUis^r • ;u— * - fX^JU h (Comm 
ission des Cbmmunautes Europeennes. Programme de Re 
cherche Medicale et de Sant e Publ ique,Uhiversite 
Rene Descartes) : /<M* 1986^. f&146~171H# 

2 d 2 x 

+ # v 



42 



( 1 2/^) 



d t 2 



+ (24/r x ) 2 X = F 

-tit ( 1 ) fcfcl^T, t (*B$P B 1ij^£toT*t^*t*: 



5fc&S8!<Diaf^£fiSf::^A/-ei^o i 3^-1*2 BFnl(D 
tf©$Hfc3fe«ST'B©^<o^^5»mWlclg^:-r^c 

<D&&<DBfflJ$CD{a*§£»*#^A<&* 0 C<DC<tfi. 

&ZlMttmz—f&iz&KZnTl^&oU& 

mQjaT—5<D±^&£tt.mTfz>^tiz&ij > ^<d&o 
u&ft zmmr z> - £*,&£*, z om&tz Rn^r-fc * 0 

»^«^^tfc^^fc*)CDfi®^fiB«X>ri;aL-;u 
IS. £j6BSRg<Dt«*l^3fc (#)7, 000-12, 000;u«y^x) 
A<-5t^Jftfc <fc £3^-* (DXmttz J: o 

SSfi/h<D®ia^7~8^ra<Dlfe^Ba (f&BS) 

£t±*'<^-e&*o mmiz*y % &Bmizt>tzz>Bmm 
(bL^t>^ *j xj±<D&m*mmtzmttz> 0 

30 ^>C<t6<^lN 0 C(DX^i;a-;u^g6fil^t^^^ 
(supra— nominal value) ~e&£ig^ B^^(0{5 
5.*^<DBa^ia«&o:^iti§(D^3g^<031EiW (^E 

"rj^-mm mm 

Z> : 



( 1 - x 2 /4) 



1 2 d x 
^ d t 



(1) 

t>tt^$ti>5 (R.E.Kronauer^rc^^ - 2 0<DlS5f*ffi 
tvU-S'HCcfcit hB®i(D^tf;i," . Am. J 
50 ournal Of Physiology. 242#s R3-R17M, 1982^^# 



(22) 
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tin*. &LVi<»mmiz±v&m2ixtz<, *§m*mz* 

Z&&Ltzmm&&t>Om*Z&fttz£4xi^ ^^^0.15 
l^Z£b<#fr-Dtz 0 0.03fclT(DJ*i&X^.Y:7*X£&£ 

G?z*~>i'-*-iznto<n&9iz&mz&itzth% 
(dbi^ ( - x~) *->u-*— setose ££±s^*jfc 

W0>*,<DT-&y. ^(Dft*ill*24.6-efc££«3t2*t 
*§i»FJ*2 0(D21«A^f£*o f KD^I^i^ 



CP v) * = 



d b 



* ' # d t 



= C 



(1) &mx<Dumm&i*Bmm'<-**— a— icarr 

(2) x*->l ^-tfZtilCgB&^blZJS^U 

I fefc^LlfcSfcA^bir*^ #n/3<Dffi& W 

»ctitto.05^c^o.io^si*j<o=tcoT*fey, c =0.0 
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(F x ) 



10 



(2) fcfci^r. 1 1* (mm2&<£?z>&&<n±& 

ce133«80~86M1961^lcfc^TStevensf* I (DfctcH 

B=cl 1/3 (2) 
<*m$U*X<DJ:otzUZ> : 



d t 



(3) 



20 -5$ 65ttft3fiilT*fe^ 0 c m*&m<Dmi*tft(DTT'mfrtitz 
1 .0-1 .3B*R3i^t mc^fcfcy iBjUHbAtfrfttlfco 

(M^X) ^LT«ti:, xC (3) (CcfcoT^ (1) lc 

(t) ^^LT^E^UfClfttJJfl^^ KIIIS A (t) I* 
30 i^Ot&y, !£KfSA 0 T*&*o f£&itiM$Ut2l<D& 



d a 
d t 



(4) 



A (t) li2 0(Dl, OX(*Ao^^^^y. faffilFelO 

Srefcy. S^Wfc crn.*) x?3f£*l 
z>* mmfr^'MMizm&T-ztz. 6-m$nz&2A 0 T* 

Z> 0 g$(Dt hKttU A o <*0.03^Ao^0.15CD^Hrt(D 
*,0>T*fcy. -t<Oft^fili*A 0 =0.06r'fe^o 8$filAo(*e 
B»S*#fc£*|^Sl<br-S<!:S^?-*<, @BSA<Bt3rx 

\z*v- v tm&irT^zia&tzte^Tmmomft'S* - 
>&t>A (t) *}tsr*ctitr-*. -*-o>x'md«i* 
ix&x^<Dft<Dmmsto&£&&ztiz>z\£izuz> 0 ±& 

Fx = (F x ) 
x d t 



40 



t^-c-A (t) <D%imb<mmtz&ztiz> 0 m-%<Dmt><ft 
xz>\z hizm*Ti*A<nStomtz&'&<Dmt&lt%im&v 

-LaLfcC£A^, x (t) <D^±mt*& (I) 

■T*tt#. ^«COA (t) (t) (DB|B#/<^ — >A< 

«3g$*l4. -<D^||38lF,tt^COcfc^^2fig^(Ofa<t L 



d A 
d t 



(5) 



(23) 
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ttr^x (t> i*xi%tzftm<nnmzthtz®mvi&tzm 
mm 

L*T6B*|3mfrr&Rfc*Sfcl:<D<»: 
A^l^cfc^ttC^T-fc*,, s£ (2) lc*>l>T. eH/j* 
tt£ttfc0.065T*&*£^*<t. ^0)«fc9l:2O(DBU 

^:B=0.065x (10.000) 1/3 = 1.40 
Jfc:B=0.065* (30) l/3 =0.20 

ftot, 6B*fSJfftfrLfciS^ B(*igttAB = 1.20£ 
totil^^ BI*6B#M4i*KWI::— 

Tfii. dB/dttt^?-AB<0(5-§i^fiir*&<So ternm 

i)<teL*i,0)£frtjiZtlZ> o A BOS -M&WzW? 
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* *SS#;*g5£ ( i ) <n&&i*&%uzm*:l^ (12/tt) 

• (dx/dt) I* (tt/12) • ( A B) £UZ> 0 
£T\ t^ixA^/l^^ofcfttD^ra^CD^^lr'fe 
AB<D<5-H3fcHA<to*t>;ft. 

taiftgtfcy, s*(sneft (xj&<s/i*£fcofc&) tz& 

(tt/12) • ABcos (15t a ) fg 
10 *l£ (tt/12) • ABsin (ISt*) ^b;*-fe»-* 0 

CtL^«*^W^-<>/>Vl,X^!WSgt <5fc(DSLafc»b) 

B^$iH 2 fcfcuT© (-) cos -m&fe&mmznz 

- (tt/12) • ABcos (151*) ^v>7>T-&y. iS*I 
ttlElbSl*- (tt/12) • ABsin (15t 2 ) T-<fc* 0 
i^iev- K 2 0(DS££^Lfc^ 

&*8tf>it^ (^v>7» = 
20 (tt/12) • AB [cos (15t,) -cos (15t 2 ) ] 

(tt/12) * AB [sin (15^) -sin (15t 2 ) ] 

(6) 



71 



1 2 



2 AD [si n 1 5 ('2+'l> . i n 1 5 Ct,- t t> 



— 2 A B [sin- — sin ] 



(7) 



cttt>tt. 4>FnWai£ (ti + tz) /2£^-*gffiS| (t 2 - $8$ fljittf. LT 6 B$l8]0>mfT£fT (t 2 

t 2 ) »c^lf^^3fj:ev-Kfc5ttr^taffi^<fe^ttr$if& -i x ) = 6f$F«Sk sinIS (t 2 -t x ) /2=sin45 <> =0.70 

2 0X0. 7 0 7)sin - 5 ( * 1 + 1 g) 
D 2 



= 0. 4 4 sin 



1 5(t j+ t 2 ) 



7 i?T V 



1 5 ( t !+ t «) 
= 1 . 7 s i n U$fy? 



50 i5.oo (*><)z7*)\,--?&iffl) iz- jl—b—o izmm-t 
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x®vofbf7&izm&ztiz*,<Dtm&ztiz> 0 m 

&&Av&z>tTrz>£. i x =a^. t 2 =9BSP«a. sin 
ci5 (t x +t 2 ) m =90° . &-DT&iao)m<*mj&f 

3-C7^TMz^<t 2*t*tt*Scoii<* 
3fcfc. ±Eg*6<x^-3-^£i8:00fc£*>. 24:00 

T*fci»^:^* < tt 1 = 12. t 2 = 18. sin C15 (t x + t 2 ) / 

2] =225° r-&y. ^oT^iesii-i.2^ra^&y 

^^t% it (7) (*m^^kfiAB^M<!:-r^ii<tfr<fc 
S£#A<ia^g52*L*a: <«*.f*10,OOOJH>X> A^Ji 

BH:B=0.065x (10,000) 1/3 = 1.40 
B&:B=0 

Uot, A B = — 1 .40. t 2 — t != 4 B#Pek <fcot 
sin [15 (i 2 ~t^ m =0.5r-fey. *£1Sfil*-1.40 
(tt/6) (0.5) sin C15 (t x +t 2 ) /2] 

^ia$Lfc«fc^ir % 6:ooic^3i>r xMfhrftu* mm 

sin [15 (t x + t 2 ) /2] =90° T?fey. 
f£*eS==-0.37^7>==-1.4f$RSl (1.4B$RB<Da« 

s«t4t. ^ (7) rc*y?»xev— k*. m 
«j»*6<jj:5££*ls. iai«i**«-r4f=i*. mans 

4@£<b£±&«La&C£ft<W*rc&&*<« «fcy— KW 

iziftmoftLftrnfrttK itmis? hmt<otz#)iza& 
mortem*) t>mm&h,*>* *-*uci*. xw&titm 

ffi£+Z>mmW*7a h^^iS^^it^o BP 

t£2A£Lfr-o24mNi&mm®&<omm£LT 
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m)&zhzm/mmtt'<$->iz~oi^T%m-fz>„ 

£<D3^«Ktt«t-* 0 tot, Lev*^f::<fc&tt*0)(E 
Si. ED^BJSJ$COfi3#rCD*:<*K §9112,500^^ XISIT CO 
£*cO<fc ? fcSftfcB&BrfcSHb-e L*>l#* <t "T * c <t (*8S U 

LTi^<t ?-e&& 0 iaB5co*Kicfct^gaii2,500^ 
io z **v*$teftottom*mm£znT m& 

C100~300i£9X) «il:«»ttl^l\ 

oatMib-efe^c^^^o/to «»t*«fttL«) 

t>£>*tfc*<. BfflS8^«<Dltma>^Btt3feeiS^^b-e& 
oT. ft&mmWT'tZUl^^ £t<3.l^Zntz 0 (CCD 

mifc&ivc* e "/Ux" £teta.mr$<D'*)i,*tzm&. 
ic jsi+asfe/^xJuimH* 3-6 mm*— o&msio 

tCOT&^o CtLtttBL^iz^ DeCourseyttS 

?-omffl&&TZ'<)i,*&t;^*&mzmmtzm&+ 

i:'**i*r«. -tt(*24B#F B 1^^^;u^Wr^/^ — > 
fc^co) fc^^wrcc&^^s*^— 'Jia (Bl*»24 

40 ^^;ufefcyco^aam^^C> («iLI*»<S»b^0. 

$/^->B (t) C0 7-UXS§3S*^<0^^$^ 
^ 2 /12f&L/c4,C0T'$,^ o CCO^ h^CDtaffi (X(*^ 
ffl8#l?l) l*^-'JxRiaS^fi£^^i„^^or^$tt^ 

50 24&ffi<»m&toM&<om<Dmxmtti:z>BzmT'$>z>o $t 
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Z<D<£?iZVT* =i>tfa.— 9—: >^ 5 *>a >IZ 

(2) !M»gffllCj:4^1 ^^MC^**^^ h 

(3) W&V4<7)is&n 
Cttt»(OSjg(*m33@. 1£34@*tf1g35®fc^£;h,* 

&33Brc*iM 8 ftmotem*. ev- kx siras . m 

fa0i3fxt 8 V-K (9,500;i^x) ^^^OTSt-y-f ^ 

«ffi£i**L*: 0 BMrf*«Ef::*t£U lvr*i0>5fet>A 

(t) MRttt'feitl^ttOT'fe^o 3rf-. !£33 
mzy—<) JLmffim*&tt&^Zt\.Z£#tz±ftCtz& 

* Wfc S8r«1 t x =24 . 6fi*IB)&tf II * 0>a##H jcEtt £ *t 

i> 2. 3*s<fctf 5fr^Lm34a<oiata->3? h©fc«i^ 

tBfc^Ufclg (PRC) " £m&<n*><DT*&Z>„ i*2fe(DPRCI* 
^6>(D3tW^(c^^t(01?fe^^34Eia>t*<Ottftt^: 
£tltzm/&?n h=UWc**-r*4iCDT-&*o N = 1 I* 
-^^^1 'J-t? ><f" £ LT*0«b*L*PRC-e& 

y. N = 3^5I* "^^^OUIryhfor (DPR 
Ct'feio N = 2(i_tESI^-f >T(D^^rc^fc^i5 

^35llIttfi^(DN^^^jufr«*:y^$n/cJg^&^ 

^im^^ffl^ (arc) n = 2 ( -s-r^r&tf 

*C£-c&* 0 m340ttC(D3nlSt(7)^^(Di-9-^<7;utt 
(548C0ii^2^r B lT*Xtt{affi(Dgn3^rBlT*S^T'fc^ 

l=, 2-tf><^;u(i{i|§(Dii^4.2^r B lXtt(itffi(Digtt6.2 
b#Pp1 (Xtt-^^tti -9-^^;u^fcy2.1B#Pa1&^3.m 

0 Ji, tz ** L x *S$I (DfttfS 6<* £ < «4>T * <D V 3 
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^PBlXttgtt12^P B 1*T*(0(a4§->^ h) ££&t*L<fc* 
S ^ A, f«S £ *u fcJgjfit(Oe0%£ y 4>/J> £ < ^-r 

<bJ**U 1 Lt^St Lftbtifco ^36 

io )\,mu&£ *it«t Ltzt a *>itttizms.-r<<2*><r)T'$> 
^•fc^ic^y. c^fc^y^sfr^^Bra^tafflfCcfc 

y*«Mb$ttfc, *fc^^>5iE«0^f6^^ (PR 
C) fccfc^14@fciF^tt^. B&SrXtfy— KB*(7)ttt§ 
fc£r5 < 0rfc fcSSB £ fife i^— ^ (DlfiSHbtfH >"T*Uc ^ 
^tt-2»T-5»(0®^$&^^ffilHb^^t-^ o f&n® 
&^mi4@(Dt^^tfcfct>T4>^3f»S^JR^Bf3f« 

20 c.xS3&CDf?it 

5ftttA81tt*tittfr t>tiLZ> 2 ocoi*<< ^;u^ £ y x t5 

Sit** 

<t ^ f*s^ ^*eixtts*$ftT^ c <d«^ iz je 

£5tmB$izm&LTmm<Dis&tzm t, la* c t 
mmmtzm**Htztomi*&izWLmmzmz&z 

30 h3;u:£WLtol* ( x <Ottt*s&^m(aifiA< 

«^^-^^U-T>cO=iTi*:Sfcti^L^^) % 

&¥mtz<sot "^i^r r*$»y. #oTx^>u— ^ 

-X^(D-®fi<jfSfpi^^-fa^^ (1) (*-e<Dtt 
5sA^ft*i£^*C£l*fG:frT-fc*o (HI*,. o{5^ 

40 ^cO@W©^t ^(i^Wfc («^t#28^P B 1S^(0@® 

(^w/r$6^<D^^or) ^t^ii^tic 

tlc^^^o tt^tDttEOlCjEStfcS^-r-S^P^Ic 
50 fcMt*^A<^3FL< hr3;u^c^^-r^$S^r*^y6^o 
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\zftVttz.t\z&vmz>lxZ> 0 ^fcte. ZLCDftM&T- 

o)x<o^(*^a h^)vo^&&ftfit x<nmc\^mt<D 

-Ju hz*)Uzte^x*>z?u h=wuJ«raici6tttt«rr*aR 
«<ii§gi£ zm±? * <D V L tz d t tt«/cM* L ^ 

ctic^y&^n*,, 

B#$«l 1 202/1 302(c^^ ^ nfco B#*J 1 204/1 304 £ 8*8] 1 206 

a«©B rim gnaw « mm 1 208/1 308 * 1 2 1 0/1 3 

10£T-<DfSh S5fe(c»S$H/co B*afll210-C^£;h,*<*: 

1212/1312. 1214/1314. 1216/1316*3* 1218/1318T- 
E#£*L*l$ajtc. il^Wfc. BR;£®k *vK(«* 

tz 0 ^±<DBmm^— X>— *— O^<0*4»/><BMJ12 
18T*S^*tfc« 1 oa>BBjS®J^rBlfc<fc^ilb(DB&m 

— C*t^T?fC, f*?£<DBJS£l^— X> 

B*l:KM§tf»J-fery h?ti^^<blt 8ll=*37H(c* Lfc 

*xev- KS8rai216-1218l=*5tt*(a*->7 htfSfc) 
<O»3fcxev-KIBP B ^208~1210rc*>l-f^etB*>^ 



(26) ^2 7 3 97 25 
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(Dii^ttrt^COB®^^-X>--^-tg*i<D«^So* 

<o & o umm ®&ibs m$ra<r) 5 *> ic i§ tt z> . 

1402R^1408fcKfe^n^-^;u~^>fcf ; f$4xfco - 
c*i£2 0(7)-£;u— T>PBl-e^8)1404&LF1406T' 

10 >E1*&&. ^*11410T*tKH6<SffO(c3t^L/r o 8*^114 
10^. W±(DBffll!^xy-*-te-^- 7-- tf 
-^«^aTi*siEas<tLr^^$^ 2-3° F 

1*10:? * — hSS<DffifSr*9500^UO x £=t o TUftlzm 

^t;\~z±&mizt>tzz>TJtzi&m+zm&&&z> 0 c 

a>at <D5S ^ xr^^r ■< z? ^— -tf— ic & o r t fc z> $ x 

a>sst3fe^<fcyfieBfi$^>& (x— if— A<&*5tri*xttte 
miz&mztttz 1 ?* htz£ immz*L*£M(otoM-v 

®i|R*««-r*e^&*. x— tf-iiaUiQ^ 
50 ttffl-e^it^ *asa^«fz«fcygjB$*i**ttic 
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<ommt*& T-myatm^mmz^x^ 
eis^i* to ^ u r an & $ *itz&& £«s^ * 

&*tzmto<D&*&m&&mzm<*2<3i4xtzr<? hat** 

— (OiS<fcES-r*<fc ?fcLT*,J;l> (^390) o 373? 
— »f -<D i fc AffT * (D fc ±3g5fcfciJ 2i f* 1 /4 <!: £ ^ * «, 

x— tf-rc^LS«j^^. te£fc<*:tfffiSi 

* c £ rc£ y :i— if— c £ fcfc ofc 
y. &-*ft&amftUHti&u*ui^mzi*. %^ 
>7maf®izmmz&HZ>^£iz£'yTmm?zz.£tf 

t-tfc/h$^^>^Ccfcy. ^m#^tt$SLra^>tt 
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&zsmmmiztt^z>m&&sziz£y&m2tiz>^£iz 
10 ^>o &?mMz^ T>?)i,m%Lizm'3<*mffiz&rtz> 
rcct y 4"i>sic#** l ^ ^ <t r ^fflia^^ <E>Kfe&£3jB 

L®gijci±L*). ^nrc<fcyfe^^«^-r^^(DM^^ 

^tznytmiz-Di^Tmrn? z>» mz-is. b=o.o$5i i/3 
i>« ±atzt>tzv&n2tiz>it^tz^Tm&z?Tz>. 

£&&**>„ 

z>frxi*%L£LJt<DMzmm£*iz>£ oiz-tz&m&to 

tmr-WLW? * c <t (c <fc y Att^^^®^--5> C 

&mLmmzmj£-f*ttfrvtz. mtzomm. 
40 <D&mxi*mxo&m^(o&i%<D&m<Dmi*±i*totzifc 
£mm?z&^tz&tttztitzisvv$—£frH&Hmiz 

z> te&Rtz^nmmmtz&m ztifr-ommzm&iu ^ <d 
t-&*o mtut. momn(D±mmzmz>x&i*totz^ 
&mu*v i )—>&mw}Zi£Z>&'?tzi,tzmjX:<Dt>o)& 

fc* 0 -^tfmc^titz^ ^^;t^^htt^ 

tmnx±?5iz®mi?z>£ t ±tz±mzm2±if c t 
iz± vffl#*xtznz> 0 mmwgm&mt^x-zi^-e 
50 i*. wrz>i~'*imte.<o*mmvmxf£z> "77*^70 
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